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Abstract 
ABSTRACT 
This research was founded in the perception that value management (VM) can play a 
vital role in promoting sustainability thinking and issues at critical decision making 
times in the early stages of the construction project process. As a value enhancement 
technique, VM should have included many differing issues of sustainability, as they 
would affect the quality of the outcome. The term sustainability may not be used 
frequently in VM, but issues such as energy efficient, minimisation of waste, good 
indoor environment, visual effects, low running cost, user comfort for example, are 
basic considerations for VM practitioners. The features of VM such as the role of VM 
participants, knowledge dissemination opportunity, strategic time, effective process and 
effective tools and techniques, lend VM into considering issues related to sustainability. 
However, the absence of research-based literature and the superficial discussion in this 
area by existing published papers indicated that the use of VM to integrate 
sustainability into construction has not been given much attention by either researchers 
or the VM community in the UK. The lack of information in this area is unsettling. It 
leads to the perception that VM community and researchers are unaware of the 
importance of integrating sustainability issues into VM and the potential of VM in 
bringing sustainability into projects. To remedy this situation, it was proposed to 
increase the knowledge about the integration of sustainability within VM, before 
enabling deeper evaluation of the consideration given to sustainability issues within 
present practices of VM. Thus, the aims of this research are firstly, to propose the use 
of VM as a means to integrate sustainability issues into the early stages of a 
construction project and secondly, to enable the evaluation of the quality and quantity 
of consideration given to the issues of sustainability within VM practices. 
In achieving the first aim, arguments were made to support the use of VM for 
improving sustainability considerati6n in'project process by discussing the inherent 
strengths of VM and the relationship that exists between these two. The strengths 
indicated that VM has the potential to be used as a means for improving sustainability, 
while the relationship between these two demonstrated that sustainability issues are 
already existed within the scope of VM. The theoretical aspect of integration, which 
included the process and effects of bringing sustainability issues into VM was 
iii 
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discussed. Based on this understanding, a conceptual model was proposed to 
conceptualise the flow of VM after considering sustainability issues into it. Then, two 
surveys were conducted to support the theories built from the theoretical discussions. 
These surveys reviewed the consideration given to sustainability issues from the 
perspectives of VM practitioners. It was revealed that the levels of sustainability 
consideration varied across workshops. The cause of the variation on sustainability 
consideration was still unclear but it was believed that part of it was due to the barriers 
to integration that had been identified in Survey 2. 
To achieve the second aim, this research has developed an evaluation tool called 
ASVM. This tool was subjected to tw 
,o 
evaluation phases to validate and verify its use 
and limitations before it can be introduced to the industry. In the first evaluation phase, 
called the testing exercise, the tool was brought into VM workshops and then used to 
assess the consideration given to sustainability issues within those workshops. The 
second evaluation phase, called the verification study, took place to evaluate the tool's 
usefulness and practicability. It was concluded that the ASVM tool can be used to 
evaluate the consideration of sustainability issues in VM but a few improvements to the 
tool are necessary before it can be adapted to the industry. Lessons learned from these 
studies were discussed and the use of the ASVM tool in the VM workshop was re- 
evaluated. Based on the findings of these two activities, the integration of sustainability 
within VM was reappraised. 
This research lays the foundation of new thinking in construction, as sustainability is a 
vision for tomorrow and VM should continuously improve the provision of services to 
meet the growing demand for better value and quality. 
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CHAPTERI 
INTRODUCTION TO THE RESEARCH 
____ - ----------- 
Chapter 1: Introduction to the Research 
1.1 INTRODUCTION 
This chapter presents the research topic and provides justification for the research. It 
defines the aim and objectives and presents the research questions to inform the 
direction of this research. This chapter also discusses in brief the methodology adopted 
in this research and the chronology of work done and declares the contribution to 
knowledge. This gives a holistic view of the research activity and its outcome. Finally, 
a summary of chapters is presented to guide the flow of the whole thesis. 
1.2 BACKGROUND 
The interest of the UK government, professional bodies and private practice in 
sustainability is increasing and much effort has been directed towards understanding 
and embracing it. This effort includes introducing task forces such as the Sustainable 
Construction Task Group and Constructing Excellence, developing performance 
assessment methods such as BREEAM and Ecohomes, producing various guidelines 
for good practice as in British Standards and by Building Research Establishment 
(BRE) and promoting sustainable design (Addis and Talbot, 2001). Many companies 
have incorporated the concept of sustainability into their projects and organisation 
policies such as Carillion plc and Morrison Construction (Addis and Talbot, 2001). 
Carter and Fortune (2002) found that both the quantity and research range in this field 
had dramatically increased from 1990 to 2000. Much research has been conducted to 
focus on design, materials and techniques to achieve better building (Zhou and Lowe, 
2003). 
Sustainability refers to protecting the environment, enhancing social prosperity, and 
improving economic performance (DETR, 2000). Clients and their project consultants 
influence the extent of sustainability being considered in the construction industry 
(Barton et. al., 1999). The vision for sustainability should be planted as early as 
possible as decisions made at this stage have significant impact on the overall project 
(Addis and Talbot, 2001; Reed and Gordon, 2000). Sustainability should be integrated 
into all activities within the project process with close interaction between clients and 
I 
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their consultants. At present, the diffusion of sustainability within project process is 
hampered by barriers such as a passive reaction by clients and service providers 
(Business Vantage, 2002; Baldock, 2000), the belief that 'trade-offs' are required 
among the principles of sustainability (Hill and Bowen, 1997), lack of guidance (Ofori, 
1998), a negative perception about cost (Bartlett and Howard, 2000), belief that 
sustainability is a discrete problem (Griffith, 1996; Barrett et. al., 1998) and limited 
evidence of success (Cole, 2000). Overcoming these barriers would encourage greater 
consideration of sustainability, but the integration of sustainability concepts into the 
construction culture requires active promotion. 
This research suggests that value management (VM) has the potential to provide a 
vehicle for promoting such integration during the conceptual and early design stages of 
a project process. VM is a proactive, creative, problem-solving or problem-seeking 
service, which maximises the functional value of a project by managing its 
development from concept to use (Male et. al., 1998a). VM is commonly undertaken at 
the early stages of the project process, which provides the potential to raise awareness 
of sustainability at the appropriate time. A series of workshops tied closely to key 
project stages would ensure that the sustainability agenda did not dissipate as the 
project became more complex. VM uses an abundance of techniques within the 
workshop to satisfy the client's needs at the lowest cost possible. This capability to 
eliminate unnecessary cost would allow sustainability to be integrated whilst 
maintaining the budget. The systematic job plan can guide the inclusion of 
sustainability issues during the process effectively. Driving sustainability into VM 
would encourage VM participants to apply their sustainability knowledge when 
defining functions, generating ideas and developing proposals. Having identified 
sustainability as part of the project objectives, the VM participants could work together 
to incorporate the appropriate issues within the constraints of the resources available. 
The use of VM to promote the consideration of sustainability seems rational due to the 
characteristics described above. However, the scarcity of literature and the absence of 
research indicated that the use and contribution of VM towards sustainability remains 
an untapped area. Research in this area would shed light to the role of VM in raising 
and integrating sustainability issues in the project process. By evaluating consideration 
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given to sustainability issues in VM practices, this research shall inform present 
situations, which would guide further research in this area. 
1.3 JUSTIFICATION FOR THE RESEARCH 
VM is a technique which aims for better services and value in construction. To ensure 
excellence and competitive edge, it needs to be aware of any new interest in the 
industry. The growing interest in sustainability in the recent years should not be 
discounted. VM needs to demonstrate that sustainability issues are within its common 
practices as the incorporation of sustainability issues affect the quality of outcome. The 
features and structure of VM gave the impression that VM could play a vital role in 
promoting sustainability thinking and issues at critical decision making times in the 
early stages of the construction project process. From reviewing the issues of 
sustainability, it was realised that these issues regularly appeared in VM studies as 
criteria or components of FAST diagram or value tree. The scarcity of literature that 
discussed sustainability issues in VM was quite surprising. So far, available texts 
merely discussed this superficially. The absence of research-based literature gave the 
perception that both researchers and the VM community in the UK had not paid much 
attention to this area or perhaps, they were simply unaware of the involvement of 
sustainability issues in their VM exercises. The lack of attention and awareness was 
unsettling as it would thwart improvement in this area. To remedy this situation, the 
use of VM for sustainability needs to be raised. It was proposed to articulate the 
potentials of VM to integrate sustainability into the decision making times. The 
concept of sustainability integration into VM should be discussed to provide a clear 
understanding of what it is all about and how it would affect the current practice of 
VM. By reviewing current practices of VM, the extent to which sustainability issues 
are being considered within VM or the attitude of VM participants towards them will 
become clearer. To be able to improve the consideration of sustainability in VM, the 
consideration needs to be examined deeper i. e. by examining the demand on 
sustainability in VM workshops (the quantity of consideration) and how well VM 
responds to this demand (the quality of the consideration). To enable this, a systematic 
evaluation process is required. Knowing the extent of sustainability being considered 
in one workshop can be attributed to further action for performance improvement. 
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Based on the above understanding, several questions have been raised. 
1. To what extent has sustainability and its related issues been associated or 
integrated with VM in the existing literature? 
2. Why do we need to increase the awareness of sustainability in VM? 
3. Is VM a suitable means to improve the consideration of sustainability in the 
construction process? 
4. What does 'integrating sustainability into VM' mean? 
5. Has sustainability been considered in present practices of VM? If yes, to what 
extent? 
6. How the consideration given to sustainability issues within VM be measured? 
To answer these questions, research aims and objectives were developed to focus and 
guide the research. 
1.4 AIMS AND OBJECTIVES 
1.4.1 Aims 
This research has two aims. Firstly, to propose the use of VM as a means to integrate 
sustainability issues into the early stages of a construction project and secondly, to 
enable the evaluation of the quality and quantity of consideration given to the issues of 
sustainability within VM practices. 
1.4.2 Objectives 
To achieve the research aims, the following objectives were outlined: 
a) To review current knowledge of sustainability and VM in construction; 
b) To search for existing literature that integrates sustainability within VM and to 
articulate the importance of integrating these; 
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c) To support the use of VM as a means to improve the consideration of sustainability 
in a project process; 
d) To propose a conceptual model of integration; 
e) To review the level of consideration given to sustainability issues in current VM 
practices; 
f) To develop a tool that will enable the evaluation of sustainability consideration 
within VM practices; 
g) To test the developed tool in VM workshops and assess its usefulness. 
1.5 THE OVERVIEW OF RESEARCH METHODOLOGY 
This research leans toward social science in its approach. This is because it deals 
mostly with the VM participants thinking, opinions and perceptions throughout the 
research activities. An interactive model of research design has been used to guide the 
flow of the research. This model consisted of five vital components namely research 
questions, research purposes, conceptual context or theoretical framework, research 
methods and the concepts of validity and reliability. The relationships of these five 
components are illustrated in an hourglass figure (see Figure 2.1), with the research 
questions at the heart of the diagram. 
The first component, the research questions were formulated to explain what the study 
attempted to learn, to help focus the study and to give guidance on how to conduct it. 
By raising questions on an unknown territory, it then shaped the goal of the study. This 
lead to the second component, the research purposes, which was concerned with 
motives of the study and what is hoped to accomplish by doing it. Specific aims and 
objectives were defined based on the purpose of the study. A concept map was 
produced to encapsulate the content of a conceptual context. The map pictures the 
territory of the intended study, which was divided into four events: reviewing current 
knowledge, building conceptual model, surveying present integration and producing 
evaluating tool. This map helps to visualise the area of the research. It makes visible 
the implicit theory, shows the relationships of one area to another, visualises possible 
arrangements in the research and stimulates brainstom-iing exercises. 
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The fourth component, the research methods, is concerned with the methods, 
techniques and approaches adopted in undertaking the research studies. This 
component includes four main parts: selection of research approach, sampling 
decisions, data collection methods and data analysis techniques. Various research 
approaches, sampling styles, methods of data collection and analysis were reviewed 
and the ones selected to undertake the study were justified. The elements of pure and 
applied research were adapted to a certain extent. Exploratory, evaluative and 
explanatory approaches were applied according to their suitability. Purposive sampling 
style was adopted to undertake each field task, except for survey 1, where the research 
had no control over the selection of sample. The data was accumulated from the 
literature review, questionnaires and a case study. The data was then analysed 
quantitatively, using simple averaging statistics, and qualitatively, using 
contextualising and categorising strategies. Reliability and validity was the last 
component of the research design. It was vital to ensure that the methods used and the 
research findings were reliable and valid. This was achieved by applying a certain 
course of actions and procedures when undertaking the research. The discussion on the 
research methodology adopted in this research is discussed in detail in Chapter 2. 
1.6 THE OVERVIEW OF WORK DONE 
The work done throughout the research process was discussed in chronology of four 
phases according to the research framework as mapped by the concept map (see Figure 
2.2): 
a) Phase I- Reviewing current knowledge 
b) Phase 2- Building conceptual model 
c) Phase 3- Surveying present integration 
d) Phase 4- Producing evaluation tool 
The first phase concerned with reviewing present knowledge on the area of the 
intended study, identifying problems with the subject and establishing the need to 
alleviate this problem. The work done at this stage was mainly reviewing the literature 
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using keywords such as sustainability, sustainable construction, value, value 
management, value engineering, and value improvement and project performance. 
Various sources of information were sought and referred aiming to gather an 
understanding of the concept of sustainability, the approach of VM and their current 
progress in the construction industry. The justification for the research was also made 
based on these findings. 
The next phase was concerned with conceptualising the idea of integration and 
building support for this idea. Based on the understanding of the concept of 
sustainability and the application of VM, the meaning of integration was articulated 
and the conceptual model was presented. More literature was reviewed to support the 
capability of VM for improving sustainability and to establish the link between these 
two. 
The third phase focused on demonstrating that sustainability issues were part of the 
VM scope and to present the perceptions of VM participants with regards to the 
consideration of sustainability within their practices. Two surveys were conducted for 
these purposes. Survey I concluded that the prospect of sustainability issues being 
integrated in VM was good. Survey 2 demonstrated that sustainability issues have been 
integrated in VM. Survey 2 also revealed gaps in practices in relation to sustainability 
consideration in VM and identified the barriers that caused these gaps. 
The final phase focused on producing and testing an assessment tool which could be 
used in the future to evaluate the consideration of sustainability issues within VM. A 
tool called ASVM (Achievement of -Sustainability through -Value 
Management) had 
been developed. There were two stages involved in developing this tool: the tool 
design stage and tool validation stage. In the tool design stage, the assessment methods 
in the industry relating to sustainability were reviewed and many factors that need to 
be taken into consideration when designing an assessment tool were identified. Once 
the tool was designed, it was taken to a few value managers to validate the 
questionnaires within the tool, to check its applicability and effectiveness, and to 
obtain feedback in order to improve the tool. 
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The refined tool was subjected to two evaluation phases known as testing exercise and 
verification study. The purpose of the testing exercise was to test the tool in actual VM 
workshops. In response to the lack of information from the testing exercise, a second 
phase of evaluation took place. This was called the verification study, where the tool's 
usefulness was examined and the factors that inhibited the use of this tool in the 
industry at present were presented. Lessons learned from these two phases of 
evaluation enabled recommendations to be made to push this tool further for wider use 
in the industry. 
1.7 RESEARCH ORIGINALITY AND ACHIEVEMENTS 
The contribution to knowledge in the context of a PhD work does not mean an 
enormous breakthrough (Philips and Pugh, 1994). Instead, it should demonstrate that 
the researcher has a good grasp of how research is normally done in the study field. It 
means making a synthesis that has not been made before, using known materials but 
with a new interpretation, bringing new evidence to bear on an old issues and adding to 
knowledge in a way that has not been done before. The contribution to knowledge 
from this research are summarised below. 
a) From the desktop study, there were many erudite publications on the subject of 
sustainability and VM, but the ones that relating sustainability with VM were very 
few. It was mentioned in brief in the existing literature or the discussions were 
more theoretical in nature. There was little evidence that indicated the use of VM in 
projects that aimed for a high level of sustainability, but the details have not been 
made public. The research-based infon-nation was unavailable indicating the 
absence of research in this area. 
b) Through the desktop study, this research had uncovered the potential of VM to 
raise the awareness and consideration of sustainability issues in the construction 
projects. The characteristics of VM raised its capability as a means for improving 
sustainability and the relationships that existed between VM purposes with 
sustainability agenda indicated that sustainability consideration within the current 
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practices of VM was inextricable. Theoretically, VM could and should already 
incorporated sustainability issues within its practices. 
c) The proposed conceptual model gave a holistic view of the integration of 
sustainability in VM. It illustrated the activities within VM including when 
sustainability issues should be raised. Based on this model, the decisions made on 
sustainability before the workshop takes place will influence the rest of VM 
process and will affect the extent of sustainability issues being considered in VM. 
d) The success factors for integration are extensive but not exhaustive. Further 
research in this area would be prudent to refine these factors, which are useful to 
formulate plans and strategies for better sustainability integration in VM 
e) Through the surveys, it was confirmed that sustainability issues have been 
considered within VM but there were some gaps and barriers that impeded better 
integration. The barriers were divided into practical and behavioural barriers. To 
improve sustainability consideration, these barriers need to be reduced, thus 
bridging the gaps in practice. 
f) Another contribution from the research was the ASVM assessment tool developed 
to assess the performance of VM in fulfilling sustainability issues. This tool has 
been designed and pre-tested. It was also subjected to two evaluation phases where 
the tool was validated in an actual workshop and then reviewed by several VM 
facilitators to verify the testing results. Potential improvements to the tool were 
identified and have been recommended for future work. 
g) Various factors, which affect the tool development, have been highlighted. These 
factors gave insight to the conditions that need to be taken into account when 
conducting research in this area in the future. 
h) The revised conceptual model has been presented following the findings of the two 
evaluation studies (testing exercise and the verification study). This new model 
illustrated the activities of VM after taking into account several issues that has not 
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been raised in the previous version of the model (page 99). This model is a useful 
framework for sustainability integration within VM practices. 
i) Moving forward, recommendations were made to improve the ASVM tool, which 
could be adapted for conducting performance evaluation in the future. Other 
recommendations were made in general to reduce the barriers to integration and 
encourage further research in this area. 
1.8 GUIDE TO THE THESIS 
There are eight chapters in this thesis. The structure of this thesis is presented in Figure 
1.1. The outline of each chapter is presented below. 
The first chapter introduces the research and the content of the thesis. It justifies the 
need for this research, defines the aim, objectives and research questions and gives 
brief account of the methodology adopted, work done and the contribution to 
knowledge. 
The second chapter presents details of the research methodology adopted for this 
research and provides justification for its selection. 
The third chapter reviews the current knowledge on sustainability and VM within 
existing literature. It discusses present efforts to relate these two together and the need 
to instigate more knowledge in this subject 
Chapter four articulates what the integration of sustainability into VM is all about. 
Based on this understanding, a conceptual model of this integration was presented. The 
strengths of VM for sustainability and the link between these two are also discussed to 
support VM potential for effective integration. 
Chapter five presents the process involved in carrying out two surveys to review the 
consideration of sustainability issues within present practices of VM. It also presents 
the surveys' findings, which demonstrate that although sustainability issues have been 
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integrated in VM, there are some gaps in practice caused by certain barriers to 
integration. 
Chapter six introduces the tool developed to enable the evaluation of consideration 
given to sustainability issues within VM practices. It presents the step-by-step process 
undertaken to develop this evaluation tool. It also describes the tool and presents the 
key features of the tool. 
The tool developed in Chapter 6 was subjected to two evaluation phases: testing 
exercise and verification study. Chapter seven discusses the process involved and the 
results of these two phases. Lessons learned from these two phases of evaluation 
would enable recommendations to be made to push this tool further for wider use in 
the industry. 
The last chapter, chapter eight summarises the whole research, evaluates it against the 
original aim and ob ectives, answers the research questions, presents the conclusion j 
drawn from the research, identifies the limitations of the research and recommends 
areas for future research. 
1.9 SUMMARY 
This chapter gives an introduction to the subject matter, justification of the research, 
the aim and objectives, the research questions and a brief discussion on the research 
methodology. The work done has also been briefly presented and the findings are 
discussed as knowledge contribution. A guide to this thesis is presented. The next 
chapter will elaborate further the research methodology adopted for this project. 
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THE RESEARCH METHODOLOGY 
Chapter 2: The Research Methodology 
2.1 INTRODUCTION 
This chapter explains the research methodology adopted to achieve the research aim 
and objectives and answer the research questions that have been raised. To make sure 
that the research has been undertaken in a coordinated manner, an interactive model of 
research design has been used to guide the flow of work. Because of the importance in 
understanding the research process and the need to select the appropriate approach for 
this research, a brief description of the research process and research approaches -are 
presented. The approaches, techniques or methods selected throughout this research 
activity are discussed to justify their adoption. 
2.2 THE RESEARCH METHODOLOGY 
2.2.1 Definitions 
The Research Methodology is perceived as the overall method to satisfy the aim of the 
investigation (Hall and Hall, 1996; Holt, 1998). Research is an ongoing process that 
contributes to a large body of knowledge (Neuman, 1994; Nachmias and Nachmias, 
1996). The purpose of describing the research methodology is to raise an 
understanding of the methods employed for this research. 
2.2.2 The Steps of the Research Process 
Research in any field seeks to generate new information or knowledge that, in turn, can 
be applied to solve problems, improve the quality of life, and provide a better 
understanding of conditions in a field (Adams and Schvaneveldt, 1985). Different 
research adopts different methods to achieve its aim and objectives. However, the 
basic steps involved are usually similar across research. The basic steps are as follows: 
(Othman, 2004) 
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a) Choose a general topic 
b) Focus project or area of interest within a theory 
C) Design a study 
d) Collect data 
e) Analyse the data 
f) Interpret findings and draw conclusion 
g) Infonn. others in a report 
Step 1 and 2 have been discussed briefly in the previous chapter. This chapter is 
concerned with the design of the study, which focuses on how the whole research has 
been conducted. 
2.3 THE RESEARCH DESIGN 
A research design refers to a plan or set of rules that enables the researcher to 
conceptualise and undertake study (Adams and Schvaneveldt, 1985). Research design 
is concerned with making the problem researchable by setting up the study in a way 
that will produce specific answers to specific questions (Kerlinger, 1964; Oppenheim, 
1992). Design in research is an iterative process that involves 'tacking' back and forth 
between the different components of the design, namely research questions, research 
purposes, conceptual context, research methods and validity and reliability (Maxwell, 
1996). These components are not different from the ones presented by many other 
authors (LeCompte and Preissle, 1993; Miles and Huberman, 1994; Robson, 2002). 
Figure 2.1 illustrates the five components of research design. These components are 
closely tied to several others (Maxwell, 1996). The lines between the components 
represent two-way ties of influence or implication. Although there are also connections 
other than those emphasised here, the ones shown are generally the most important. 
The top triangle of the model includes the goals, knowledge, assumptions and theory 
that are being brought into the study. The bottom triangle includes actual activities that 
are being carried out. The research questions are the hub that connect these two halves 
of the design and should be sensitive to all other components. 
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I 
This research design model has been used to ensure the research is being conducted in 
a coordinate and comprehensive manner. 
Component 2: 
Research 
Purvoses 
Component 1: 
Research Questions 
Component 3: 
Conceptual 
Context 
)mponent 
Research 
Methods 
Component ý 
Validity and 
Reliability 
Figure 2.1 : An interactive model of research design (Maxwell, 1996) 
2.4 COMPONENT 1: THE RESEARCH QUESTIONS 
Research questions are concerned with what you specifically want to understand by 
doing the study (Maxwell, 1996). This is the component that directly links to other 
components of the design as it will have an influence on and should be responsive to 
every part of the study. The research questions serve three functions: to explain what 
the study attempt to learn, to help focus the study and to give guidance on how to 
conduct it (Miles and Hubennan, 1994). 
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The research questions raised for this study are reproduced here. 
1. To what extent has sustainability and it's related issues been associated or 
integrated with VM in the existing literature? 
2. Why do we need to increase the awareness of sustainability in VM? 
3. Is VM a suitable means to improve the consideration of sustainability in the 
construction process? 
4. What does 'integrating sustainability into VM' mean? 
5. Has sustainability been considered in present practices of VM? If yes, to what 
extent? 
6. How can the consideration given to sustainability issues within VM be measured? 
2.5 COMPONENT 2: THE RESEARCH PURPOSES 
Research purposes are focused on understanding something, gaining some insight into 
what is going on and why this is happening. A purpose includes motives and goals that 
lead to the study and what is hoped to accomplish by doing it (Maxwell, 1996). The 
research purposes will influence the research aim and objectives (Holt, 1998). 
The purpose of this research was to improve the vague knowledge of VM practice and 
its relation with sustainability aspects. The research wanted to gain insight into what is 
going on with the consideration of sustainability within existing VM practices. The 
information gathered from this studies sheds light to the wider use of VM, provides a 
better picture of existing situations and hopefully shall become an impetus for more 
research in the future to improve the existing practices. Based on this, the research 
presents its aims and objectives. The research aimed: 
'to propose the use of VM as a means to integrate sustainability issues into the early 
stages of a construction project and to enable the evaluation of the quality and 
quantity of consideration given to the issues of sustainability within VMpractices. ' 
In order to achieve these two aims, the following objectives were developed. 
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a) To review current knowledge of sustainability and VM in construction; 
b) To search for existing literature that integrates sustainability with VM and to 
articulate the importance of integrating these; 
c) To support the use of VM as a means to improve the consideration of sustainability 
in project process; 
d) To propose a conceptual model of integration; 
e) To review the level of consideration given to sustainability issues in current VM 
practices; 
f) To develop a tool that will enable the evaluation of sustainability consideration 
within VM practices; 
g) To test the developed tool in VM workshops and assess its usefulness; 
The functions of research questions and research purposes are quite similar. Both aim 
to guide and focus the study. While research questions are concerned with 'what do 
you want to know from the studyT, research purposes are concerned with 'what are 
the ultimate goals of this studyT. By raising questions on an unknown territory, the 
goal of the study is then shaped. Table 2.1 presents the connection between research 
questions and research objectives by indicating which objectives were designated to 
answer which questions. 
Table 2.1: The relationship between research questions and research objectives 
Research Research Objectives 
Questions (a) (b) (C) (d) (e) (g) 
(1) 0 0 
(2) 0 
(3) 0 
(4) 
(5) 
(6) 
17 
Chapter 2: The Research Methodology 
2.6 COMPONENT 3: THE CONCEPTUAL CONTEXT 
The conceptual context is also called the theoretical framework for the study that 
explains the main things to be studied - the key factors, concepts or variables and the 
relationships among them (Miles and Huberman, 1994). The purpose of this 
component is to help assess the research purpose, develop and select realistic and 
relevant research questions and methods. The theoretical framework should not simply 
summarise some body or theoretical publication, but it should extend the existing 
knowledge to construct new knowledge. It needs to be descriptive and critically 
evaluate problems of previous research, holes of existing practice and justify how the 
study can make original contributions to overall understanding (Maxwell, 1996). A 
tool called 'concept mapping' is commonly used in generating a conceptual context 
(Novak and Gowin, 1984). The concept map is also known as integrative diagram 
(Strauss, 1987). This map is a picture of the 'territory' of the intended study. It will 
make visible the implicit theory, show the relationships of one area to another, 
visualise possible arrangements in the research and stimulate brainstorming exercises. 
There are two types of concept maps: variance maps and process maps (Maxwell, 
1996). Variance maps depict how some factors are influenced by others. Process maps 
tell a chronological story where the categories present specific events. 
A process-typed concept map has been developed for this research, which illustrates 
four phases in the research as illustrated in Figure 2.2: 
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" Phase 1: Reviewing current knowledge - focuses on reviewing present 
knowledge in the area of intended study (the integration of sustainability in VM), 
identifying problems with the subject and establishing the need to alleviate this 
problem; 
" Phase 2: Building conceptual model - focuses on conceptualising the idea of 
integration forwarded in this research and to support this idea. 
" Phase 3: Surveying present integration - focuses on demonstrating that 
sustainability issues are part of the VM scope and reviews the level of 
consideration given to sustainability within present practices of VM. 
" Phase 4: Producing evaluation tool - focuses on developing a tool which can be 
used to evaluate the consideration given to sustainability issues within VM 
workshops and the process involved in evaluating this evaluation tool before it 
can be introduced into the industry 
A considerable reworking had to take place in order to get the concept map to the point 
that best represented the area of intended study. The labelled circles and arrows in 
Figure 2.2 represent the concepts or areas and the relationships among them. Each 
phase was focused to satisfy the objectives of the research. The connection of these 
phases with the research objectives is shown in Table 2.2. 
Table 2.2: The relationship between research objectives and research phases 
Research Research Phases 
Objectives Phase 1 Phase 2 Phase 3 Phase 4 
(a) V 
(b) %0 
(C) 40 
(d) %0 
(e) VO 
I 
(g) 
I I 
VI 
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2.7 COMPONENT 4: THE RESEARCH METHODS 
This component is defined as the application of scientific procedures toward acquiring 
answers to a wide variety of research questions (Adam and Schvaneveldt, 1985). It 
concerns with the methods, techniques and approaches adopted to undertake a study. 
The research method used should be appropriate to the objectives of the research and 
the needs of the particular stage reached and hence the type of knowledge to be 
discovered (Chau et. al., 1998). This component includes four main parts: selection of 
research approach, sampling decisions, data collection methods and data analysis 
techniques. 
2.7.1 Selecting the Approach to Research 
There are many approaches to research. The choice of research approach depends on 
the nature of the problem (Chau et. al., 1998). It is important to select the approach that 
can best provide the answers that the research seeks. The approach to research is 
discussed under three parts: research foundations, research approaches and research 
technique. Figure 2.3 illustrates the relationships between these three parts. Research 
foundations consist of basic and applied methods. Under this foundation, there are four 
approaches, which can be adopted in a research work. The researcher can choose to 
conduct the research using a qualitative, quantitative or triangulation technique, after 
an approach has been decided. 
2.7.1.1 Research Foundations 
Basic and applied research serves as a foundation in research (Adams and 
Schvaneveldt, 1985). A comprehensive research study will encompass both applied 
and pure to some extent (Holt, 1998). 
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2.7.1.1.1 Basic Research 
Basic research is concerned with advancing knowledge, constructing new ideas, 
stimulating new ways of thinking and focusing on refuting or supporting theories 
(Miller and Salkind, 2002). It is perceived as being more academic than applied 
research. Exploratory, descriptive or explanatory approaches can be used in this type 
of research but an exploratory approach is the most common (Robson, 2002). 
2.7-1-1.2 Applied Research 
Applied research attempts to solve specific problems or help researchers accomplish a 
task (Neuman, 1994). It usually focuses on specific situations or answers particular 
questions. It is often an extension of basic research (Miller and Salkind, 2002). 
Descriptive, explanatory and evaluative approaches are commonly adopted in this type 
of research (Robson, 2002). 
2.7.1.2 Research Approaches 
There are four types of approaches to research: exploratory, descriptive, explanatory 
and evaluative. These approaches can be adopted in both pure and applied research. 
2.7.1.2.1 Exploratory Approach 
The exploratory research approach is used when a new area is explored and more 
information is required to learn about it. The less developed an area, the more likely 
the exploration approach is to be used. It is less structured to allow flexibility in 
seeking new insight, asking questions and assessing phenomena (Adams and 
Schvaneveldt, 1991). It serves three main purposes: (1) to satisfy curiosity, (2) to build 
methodology that might be used later in research, and (3) to make recommendations 
regarding the likelihood of continuing with additional research on the topic (Adams 
and Schvaneveldt, 1985). A researcher may conduct an exploratory study in order to 
know enough to design and execute a second, more systematic, or extensive study 
(Neuman, 1994). 
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2.7.1.2.2 Descriptive Approach 
Descriptive research focuses on events that are in process or that have already taken 
place (Adams and Schvaneveldt, 1985). This approach is applied more within an 
applied research than in pure research. It begins with a well-defined subject before 
conducting research to describe it more accurately. It is not interested in exploring new 
issues or explaining why something happens. It is suitable to further describe a 
situation or problem after an extensive previous knowledge of it (Robson, 2002). 
2.7.1.2.3 Explanatory Approach 
This approach provides the reasons for something occurring and builds on exploratory 
and descriptive research. It reaches beyond giving focus to a topic or providing a 
picture of it and moves to examining the reasons it exists or operates in the way it does 
(Neuman, 1994; Robson, 2002). 
2.7.1.2.4 Evaluative Approach 
Evaluative research is said to take place when scientific methods are employed in the 
process of carrying out an evaluation (Suchman, 1967). This research offers systematic 
evidence that informs experience and judgement (Atkin, 1990). This type of research is 
a form of applied research. Its primary purpose is to study the effectiveness with which 
existing knowledge is used to inform and guide practical action (Clarke and Dawson, 
1999). It is designed to help people improve for future programming (Atkin, 1990). 
There are two types of evaluative research: formative and summative evaluation. 
Formative evaluation's emphasis is on qualitative technique, while the other, emphasis 
on quantitative technique (Herman et. al., 1987). Formative evaluation's emphasis is 
on the perceptions and experiences of planners, practitioners or participants with the 
aim of ascertaining if any changes are needed in order to improve the programme. 
Summative evaluation aims to determine the impact of a programme or project with a 
view to recommending whether or not it should continue to run (Clarke and Dawson, 
1999). 
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2.7.1.3 Research Techniques 
Research techniques are the methods used for data generation (Oppenheim, 1992) and 
can be broadly categorised as either qualitative or quantitative (Creswell, 1994). 
Triangulation technique is the term commonly used when several qualitative or 
quantitative or combination of these two are adopted to investigate the same thing 
(Fellow and Liu, 1997). It allows the researchers to gain insights and results to assist in 
making inferences and in drawing conclusions (Denzin, 1978). 
2.7.1.3.1 Qualitative Technique 
Qualitative technique is the best approach for understanding a concept or phenomenon 
that had little research done on it (Creswell, 2003). It is used optimally for situations 
which will increase understanding, expand knowledge, clarify the real issues, explain 
and explore attitudes and behaviour and provide an input for a future stage of research 
or development (Gordon and Langmaid, 1988). Qualitative technique has been labelled 
as naturalistic or constructivist (Guba and Lincoln, 1989), interpretivist (Smith, 1989) 
and postpositivist (Quantz, 1992). The data produced is not readily open for statistical 
interpretation (Clarke and Dawson, 1999). 
2. Zl. 3.2 Quantitative Technique 
The quantitative method seeks to gather data in order to study relationships between 
facts and how these relationships accord with finding and theories of previous studies 
and research. It conveys a sense of solid and objective research due to the use of 
numbers and the ability to present findings in the form of graphs and tables. Scientific 
techniques are used to obtain quantified data, which are evaluated in the light of 
existing knowledge (Bryman and Cramer, 1990). The quantitative technique has been 
referred to as conventional, scientific, experimental, positivist and empiricist (Patton 
1986; Guba and Lincoln, 1988; Creswell, 1994). The data generated is subjected to 
various types of statistical analysis (Clarke and Dawson, 1999). 
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2.7.1.4 Methods adopted in this Research 
Before discussing the methods adopted in this research, it is worth being informed 
about the tasks involved throughout the research. These tasks were assigned under the 
four phases of research (see Figure 2.2), in accordance with their purposes in fulfilling 
the research objectives. These tasks are tabulated in Table 2.3 below 
Table 2.3: The tasks assigned under each research phase 
Research Tasks 
Research Phase 
Phase I Phase 2 Phase 3 Phase 4 
Literature Review X X 
Survey 1 X 
Survey 2 X 
Tool Design X 
Tool Validation X 
Testing Exercise X 
Verification Study X 
The methods adopted in this research will be discussed according to each task listed 
above. They are encapsulated in Table 2.4 for illustrative purposes. 
As suggested by Holt (1998), extensive research should integrate the element of pure 
and applied research to a certain extent. In this research, the element of pure research 
was integrated at phase 1,2,3 and the first half of phase 4 of the research, as they 
focused on reviewing existing knowledge, building up theoretical views and exploring 
areas with little knowledge, with the purpose of expanding current knowledge. An 
exploratory approach was applied in all tasks within these three phases. The first two 
phases involved desktop study where the literature was extensively reviewed. The third 
phase involved two surveys (Survey 1 and 2), intended to explore and learn more 
knowledge about the consideration of sustainability in VM. These surveys investigated 
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the level of sustainability consideration within VM and the existence of barriers within 
current VM practices. The exploratory approach was also adopted in the first half of 
phase 4 where the existing sustainability assessment tools in the industry were 
reviewed to assist in developing a tool to measure sustainability consideration within 
VM. The exploratory approach was also applied when conducting the validation study 
of the tool as it aimed to draw out opinion and comments which are constructive and 
useful in refining the tool. As the result, a tool called ASVM (Achievement of 
Sustainability through Value Management) tool, was produced. Under all the 
exploratory approaches, the qualitative technique was adopted to generate data (see 
Figure 2.3 for the relationships between research methods). This enabled the 
researcher to ask questions in an area of less developed knowledge in a more flexible 
way. As stated by Neuman (1994) and Robson (2002), qualitative technique is 
recommended for discovering new issues and more flexible to produce different types 
of research evidence. Only in Survey 1 of phase 3, the quantitative technique was used 
to generate data. The questions set in this study were close-ended to allow for 
quantifiable data only. 
As stated by Suchman (1967), evaluative research involves the employment of 
scientific methods to carry out the evaluation. The 'scientific method' stated by 
Suchman, is not available at present. Thus, to enable the evaluation of VM 
performance in fulfilling sustainability needs in the future, this 'scientific method' 
needs to be produced first. The assessment tool was developed through an exploratory 
approach adopted in the first half of phase 4. Once ready, the tool should be subjected 
to test before it can be introduced and adopted by the industry. An evaluative approach 
was adopted in testing this tool. A formative evaluation approach, which emphasised 
on evaluating the performance of a practice or event based on the experience of 
participants, was adopted to conduct the testing exercise. The purpose of this testing 
exercise was to evaluate the usefulness of the assessment tool based on the experience 
of the users. As suggested by Herman et. al. (1987), a qualitative technique is most 
suited in a formative evaluation approach. In response to the lack of information from 
the testing exercise, a second phase of evaluation took place. This was called the 
verification study, where the tool's usefulness was examined and the factors that 
inhibited the use of this tool in the industry at present were presented. The element of 
evaluative was adopted to examine the tool's usefulness and the element of 
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explanatory approach was adopted to explain the present problems. As stated by 
Stewart (1984), if constraints are imposed on primary research (in this research, the 
testing exercise), secondary research (called verification study) might be required to 
provide the necessary data. 
In each field study, either exploratory, explanatory or evaluative approach, the process 
involved will adopt five separate but inter-related phases as proposed by Davies and 
Girdler (1999) 
a) Identification of research issue - what is it that needs to be researched (the 
purposes); 
b) Identification of research population - who is to be asked to provide the data and 
why are they being asked (the sampling); 
C) Method of data collection - how, where and when is data to be acquired; 
d) Method of analysis - will the research findings be statistically or interpretatively 
assessed; and 
e) Compiling the research report - reporting the overall fieldwork. 
The sampling, the methods for data collection and data analysis are discussed next. 
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2.7.2 Sampling Decisions 
Population refers to all units of data that researchers want to find out about (Hoinville 
and Jowell, 1985). Valid research findings can only come from those who have the 
knowledge, ability, capacity and willingness to actively participate in the project 
(Davies and Girdler, 1999). A sample is a portion of the entire population. When a 
survey is conducted, the conclusions about the population are drawn based on the 
information from the sample (Fink, 2003a). The purpose of sampling is to select a 
representative and non-biased sample to escalate the reliability and validity of findings. 
Sampling methods are divided into two types: probability sampling and non- 
probability sampling (Henry, 1990; Fink, 2003a). Probability sampling means that 
every member of the population has a statistically equal chance of being selected 
(Hannagan 1986; De Vaus, 1990). There are four types of probability sampling: simple 
random sampling, stratified random sampling, systematic sampling and cluster 
sampling (Fink, 2003a). Non-probability samples are selected based on the judgement 
of the researcher(s) to achieve particular objectives of the research at hand. This type 
of sampling is also called as 'purposive sampling' (McNeill, 1990; Patton, 1990) or 
'criterion-based selection' (LeCompte and Preissle, 1993) which is suitable when a 
researcher chooses a particular group or place to study because it is known to be of the 
type that is wanted. There are four types of non-probability sampling: convenience 
sampling, snowball sampling, quota sampling and focus groups (Fink, 2003a). 
Purposive sampling style was adopted to undertake each of the research tasks. As 
suggested by Maxwell (1996), this style of sampling is suitable if particular settings or 
people need to be deliberately selected in order to provide important information to 
answer the research questions. There were five separate tasks that required the 
appointment of samples: Survey 1, Survey 2, Tool Validation, Testing Exercise and 
Verification Study, which are discussed below. 
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2.7.2.1 Sampling for Survey 1 
Survey 1 was a minor study, where a few questions were inserted as one small section 
in a questionnaire prepared for a larger research work called INMPREST, under the 
same research supervisor. The INMPREST project focused on the standardisation and 
pre-assembly in construction projects. The sample for IMMPREST research consisted 
of various construction clients, professional consultants (designers, surveyors, planners 
and others) and contractors. Their names were gathered from their involvement with 
various workshops searching for innovative ways to improve construction practice. 
This sample represented a wide ranging set of construction practitioners, which was 
suitable for Survey 1, which aimed to survey the diffusion of VM practices and 
sustainability knowledge among construction practitioners. The selection of sample for 
Survey 1 was beyond the control of the researcher, as the decision on sample fell upon 
the B4MPREST lead researcher. 
2.7.2.2 Sampling for Survey 2 
Survey 2 aimed to gather data from those who have been involved in VM. As there are 
three types of participants in VM, namely decision makers (clients or clients' 
representatives), facilitators (value managers) and team members (multidisciplinary 
participants), the sample had to consist of all three categories to gain insight from all 
angles. Purposive sampling style was adopted in Survey 2. The names of potential 
respondents were obtained from browsing the websites of IVM and private 
construction companies, seeking specifically for construction practitioners who were 
involved in VM. Some of the respondents from Survey 1 had provided contact details 
of colleagues who had participated in VM. This technique is called snowball sampling, 
which relies on previously identified members of a group to identify other members of 
the population (Henry, 1990). 
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2.7.2.3 Sampling for Tool Validation 
To conduct a validation work for the tool that has been developed for assessing the 
consideration of sustainability within VM, a sampling technique called convenience 
sampling was used. This technique is suitable when the selecting group of individuals 
is ready and available (Fink, 2003a). The names included in the sample were obtained 
from the respondents of Study 2, who expressed their willingness to participate in this 
validation exercise 
2.7.2.4 Sampling for Testing Exercise 
The testing exercise required the identification of VM clients who were involved in 
VM workshops within a specified time frame. As it was difficult to identify this group 
of people, the researcher resorted to a different approach. Instead of contacting the 
clients, the tool was brought to the attention of the VM facilitators. The VM facilitators 
were requested to bring this tool to their clients or if possible, provide the contact 
details of their clients so that they could be contacted directly. The names of the VM 
facilitators were gathered from Survey 2 and the validation study. Many more names 
were added from the Institute of Value Management (IVM) UK website. 
2.7.2.5 Sampling for Verification Study 
The verification study required the expertise of people who understood and were 
involved in VM. All value managers contacted for the testing exercise, except the one 
who participated in it, were re-approached to assist in this verification study. The 
reasons for contacting this group of people were because they were already aware of 
this tool and a good relationship had been built from several correspondences intended 
to clarify the tool. These people were requested to review the tool and answer several 
questions in connection to it. 
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2.7.3 Data Collection Methods 
Data collection is a principal activity in the research process. Data is usually collected 
from different sources, using different methods to achieve certain objectives. Selecting 
a method or methods to collect data is based on what kind of information is sought, 
from whom, and under what circumstances (Robson, 2002). The quantitative, 
qualitative or combination of both techniques are applied in collecting research data. 
Quantitative methods deal with numbers and use statistical methods to explain the data 
whereas qualitative methods deal with words, describe situations, processed and 
interpreted relationships. Qualitative technique was largely used during the course of 
the research. 
The data is usually collected through literature review, questionnaire, interview, 
observation, case study and documentary data (Clarke and Dawson, 1999; Holt, 1998). 
Observation is usually the method used to collect data in descriptive approach (Adams 
and Schvaneveldt, 1985). It requires the researcher to attend the place, practice or 
people that the researcher intended to study (Nachmias and Nachmias, 1996; Robson, 
2002). This method was not used, as the research was not descriptive in nature. 
Documentary data refers to data archived in some form such as technical reports, 
drawings, minutes of meeting and briefings for example (Stewart, 1984). This type of 
data was unobtainable as they were not available to the public. Interview is another 
method of collecting data. It is defined as a piece of social interaction with one person 
asking a number of questions to another (Punch, 1998). Interview is generally 
categorised as structured, semi-structured or unstructured (Robson, 2002). A structured 
interview was planned to take place for validation work. However, after several 
correspondences, those respondents, who had agreed to participate, preferred to self- 
validate the documents. Thus, the questions prepared for the interview were redefined 
to enable questionnaire style research to take place. The researcher and the respondents 
remained in contact through emails for any clarifications on the study. Other methods, 
which were used to gather data in this research, are discussed below. 
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2.7.3.1 Literature Review 
Literature review is a compilation and assimilation of as much information as can be 
discovered with respect to a given topic. The review enables a full understanding of 
the current status of a topic, to subsequently consolidate thinking about the topic, and 
identify the best way forward to advance that chosen area of research (Holt, 1998). A 
review of literature can help in organising thoughts, giving shape to 'shadowy ideas', 
and achieving new insights (Adams and Schvaneveldt, 1985). The literature review 
was undertaken to gather information in order to achieve the following objectives: 
1. Understanding the research topic 
2. Formulating the research problem 
3. Assessing previous and related works in the research field 
4. Building up theoretical view of the research area 
5. Avoiding duplication of work 
Various sources of data were reviewed to gather information in this field. These 
sources included textbooks, professional journals, magazines, conference proceedings, 
organisations publications, dissertations, theses and websites. Keywords such as 
sustainability, sustainable construction, sustainable development, sustainability issues, 
value, value management, value engineering, value improvement, project performance 
and research methodology were frequently used when seeking the related papers, 
books or any information from the internet. 
Databases such as the Compendex and Emerald offered indexes and abstracts 
compiled for various technical journals and articles covering the subjects of building 
and construction. The British Standard database was accessed to search for related 
British Standard guide. Written materials i. e. books, academic journals, magazine, 
reports and dissertations were obtained from the Loughborough University library. 
Inter-loan facility was used for many materials, which were unavailable in the library. 
The E-journal facility was also used to obtain personal copies of the journal papers. 
Papers from conferences and journals provided useful information about current 
research works by various academics and researchers. The Internet was surfed to find 
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relevant reports or papers by construction-related organisations such as M41' CRISP, 
BRE, IVM and CIOB for example. 
The literature review was continuous throughout the research period to ensure the use 
of up-to-date information. 
2.7.3.2 Questionnaire 
A questionnaire is a data-gathering device that elicits from a respondent the answers or 
reactions to printed (pre-arranged) questions presented in a specific order. There are 
three types of questions commonly used in a questionnaire: open, closed and scaled 
type questions. Closed questions are designed to permit only one form of response 
(Davies and Girdler, 1999). Open question fon-nat is used where new ways or ideas are 
being sought. Questions have to be exploratory if meaningful opinion is to be acquired 
(Davies and Girdler, 1999). Scaled-type questions are used to collect opinions. Its 
straightforward analysis can reveal how many people think a course is excellent and 
vice versa (Munn and Drever, 1993). 
Questionnaire has been used several times in this research. This method of data 
collection was preferred because it can explore, probe and extract information from 
respondents in a direct and systematic way. In Survey 1, a few close-typed questions 
were inserted as one section in the questionnaire document prepared for INIMPREST 
research study. Then, a mix of open, closed and scaled type questions were prepared 
for Survey 2. When conducting the validation work, a set of open-typed questions 
were included in the document sent out to the VM experts allowing for their comments 
on improving the tool. Finally, in the verification study, a mix of open, closed and 
scaled type questions were prepared to understand why the earlier study (testing 
exercise) received poor responses. 
When a questionnaire is being prepared, it is essential to test it to determine its 
effectiveness and identify any problems (Baker, 1994). In this research, a few fellow 
doctoral students were approached to provide peer examination (Creswell, 2003). They 
were asked to answer the questions and point out any problem they noted with the 
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questions. After refining the questionnaire, then it was ready for formal test (Czaja and 
Blair, 1996). 
To facilitate in answering the questions and to improve the response rates, the 
following techniques were adopted: 
1. A pre-notification was given to the potential respondents by sending an email 
explaining the impending survey and requesting participation (Miller and Salkind, 
2002); 
2. A cover letter was (Kanuk and Berenson, 1975) included to introduce the 
researcher, the research purpose, the questionnaire purposes, to inform the average 
time estimated to complete the questionnaire, to assure confidentiality and to 
express gratitude for their cooperation; 
3. An instruction was provided at the outset on how to complete the questionnaire; 
4. A well-designed questionnaire was prepared to ensure smooth, direct and clear 
questions. The wording had to be clear to avoid misunderstandings. 
5. A self-addressed enveloped was included to encourage returns (Miller and Salkind, 
2002); 
6. Follow up sessions were conducted to remind the respondents about the survey. 
These sessions were undertaken through telephone conversations and emails. 
7. Several correspondences took place through email when the respondents required 
further clarification on the documents sent to them or when they just wanted to 
further understand the research. 
2.7.3.3 Case Study 
A case was defined as a unit of data to be studied. It could be an individual, a family, a 
work team, a resource, a project or an institution (Othman, 2004). A case study aims to 
understand a case in depth, and in its natural settings, recognising its complexity and 
its contents. It enables the researcher to deal with details of a complex situation and 
allows the use of a variety of research methods to capture the complex reality 
(Denscombe, 1998). This research applied the concept of case study when conducting 
the testing exercise. Several VM facilitators were approached for their participation in 
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testing the ASVM in their upcoming VM workshops. Upon returning the completed 
tool, a feedback form was sent together with a report informing about the findings of 
the tool. The case study activity was completed upon receiving the completed feedback 
form. 
2.7.4 Data Analysis Techniques 
Data analysis is concerned with analysing and interpreting the collected data 
(Maxwell, 1996). Quantitative data deals with numbers and qualitative data deals with 
words. The data collected in this research involved both words and numbers, thus 
involving quantitative and qualitative style of data analysis. The results of the data 
analysis were distributed throughout the thesis to serve the objective and to answer the 
research questions. 
2.7.4.1 Analysing Quantitative Data 
The use of quantitative data carries an aura of scientific respectability. It conveys a 
sense of solid and objective research due to the use of numbers and the ability to 
present findings in the form of graphs and tables. Quantitative data is usually 
associated with statistical analysis. Statistics is the mathematics of organising and 
interpreting numerical information. There are different types of quantitative data 
suitable for statistical analysis (Fink, 2003b). 
1. Nominal data - the data came from counting things and placing them into 
category. 
2. Ordinal data - the data involved ordered and ranked relationship (use of likert, 
scale for example) 
. 
3. Numerical or interval data - like ordinal data but the categories are ranked on a 
scale or set at intervals. 
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The data obtained from this research consists of all three types of data. The averaging 
statistical analysis, consisting of mean, mode and median, was mainly used to interpret 
this data. As recommended by Fink (2003b), this analysis is suitable when: 
a) Seeking averaging values 
b) Interested in numerical values 
C) Concerned with typical score 
d) Wanting to obtain a prevailing view, characteristic or quality 
The data was transformed into tables and charts to make sense of the information. 
2.7.4.2 Analysing Qualitative Data 
Qualitative analysis is needed to make sense of meanings, the way people understand 
things as well as understanding behaviour. Many data gathered were in the form of 
opinions and comments in writing from the open-ended questions. There are two types 
of analytic styles for qualitative data: categorising strategy and contextualising strategy 
(Maxwell, 1996). 
Coding is the main technique of categorising strategy. Coding data begins with 
breaking the data down into units for analysis. The units could be words, ideas or 
events (Strauss and Corbin, 1990), which are then sorted into categories. The 
categories will facilitate the comparison of data within and between these categories, 
which then aid in the development of insights and interpretation (Strauss, 1987). 
Contextualising strategy operates quite differently from categorising strategy. Instead 
of sorting the data into categories, this strategy attempts to understand the data in 
context by identifying the relationships among different elements of the text (Maxwell, 
1996). 
Both strategies were adopted in analysing the research qualitative data. Data was 
coded mainly to generate frequency counts of the items in each category. 
Contextualising strategy was used to connect statements, opinion and comments to 
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provide a coherent picture. The results were interpreted from understanding this 
picture. 
2.7.5 Relating Research Methods with the Research Questions 
The methods adopted in this research aimed to answer the questions that have been 
raised early on. To show their connections, Table 2.5 is presented below. 
Table 2.5: The relationships between research methods with research questions. 
Research Methods Research Questions 
1 2 3 4 5 6 
Research Approaches: 
Exploratory Approach 
Evaluative Approach 
Explanatory Approach 
Sampling: 
Purposive Sampling 
Data Collection: 
Literature Review 
Questionnaire 
Case Study 
Data Analysis: 
Quantitative Analysis 
(Averaging statistics) 
Qualitative Analysis 
(Categorising and Contextuali sing) 
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2.8 COMPONENT 5: THE RESEARCH VALIDITY AND RELIABILITY 
The methods used to achieve the purpose of the research can only be relied on if they 
are reliable and valid (Litwin, 1995). Validity refers to the correctness or credibility of 
a description, conclusion, explanation, interpretation or other sort of account 
(Hammersley, 1992). It is also defined as the extent to which a test, questionnaire or 
other method is really measuring what it is intended to measure (Hall and Hall, 1996). 
Reliability refers to the purity and consistency of a measure, to obtain the same results 
again if the measure was to be duplicated (Oppenheim, 1992). Because of the 
importance of these two concepts, they were integrated into the research process to 
ensure that the methods used and the conclusions produced were reliable and valid. All 
actions and decisions made throughout the research process must contribute to 
strengthen the research reliability and validity. These relationships are illustrated in 
Figure 2.4. 
Sampling 
Decision 
Figure 2.4: The relationship of research validity and reliability with research methods 
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2.8.1 - Validity and Reliability of the Research Methods 
To encourage the reliability and validity of the methods used in this research, the 
following course of actions and procedures was adopted. 
1. A clear research aim and objectives and appropriate research questions were 
provided. The methodology used to satisfy the objectives and to answer those 
questions were justified. 
2. An integrated model for research methodology was adopted to ensure the 
research was undertaken as thoroughly as possible without neglecting any key 
issues in research. 
3. Vigorous types of research methods, sampling, data collection methods and data 
analysis were reviewed before any methods were adopted. 
4. The reasons behind key decisions (in selecting research approach, sampling, 
method of data collection, method of data analysis) were explained. 
The reliability and validity of the questionnaire was encouraged by: 
0 Questionnaires were carefully designed and their content truly represented 
the studies' objectives and purposes (Baker, 1994). 
0 Peer examination was conducted to ensure the respondents could 
understand the questions (Creswell, 2003). 
0 Samples were selected from those who had the knowledge and expertise on 
the subject under study (Henry, 1990). 
0 Attention was paid to each respondent in understanding the purpose of the 
questionnaire. 
0 Fixed choice answers were used where possible. 
0 Respondents were encouraged to answer the questions honestly and 
competently (Adam and Schvaneveldt, 1991) 
6. The reliability and validity of the assessment tool was escalated by 
The purpose of the tool being clearly defined. 
The structure of the process involved in tool development being presented. 
The basic design of the tool followed a typical assessment method design. 
Special attention was given to the VM working environment to ensure the 
tool was practicable and workable within the workshop. 
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" The sustainability issues defined in the assessment tool were carefully 
assigned into several headings to avoid duplications and double calculation 
when analysing the assessment results. 
" Scales within the tool were set as uniformly as possible and each scale was 
prepared for one stage of activity to avoid misunderstanding in setting rates. 
" Several VM experts were approached to examine the tool and their 
comments were used to refine and improve the tool 
2.8.2 Validity and Reliability of the Research Findings 
Bums (2000) and Denscombe (1998) stated that there are many ways in which 
reliability and validity of the findings can be checked. In this research, the following 
guidelines were adopted. 
1. The conclusion justified the complexity of the phenomenon being studied and any 
limitations or problems encountered were announced. 
2. The report was based on true findings and bias or one-sided reporting was avoided 
3. The research methods selected were made explicit and justified. 
4. Various sources of data were used to collect the data to strengthen their validity. 
5. The research findings were fed back to informants in order to get their opinion on 
the explanation being forwarded. 
2.9 SUMMARY 
This chapter described the research methodology adopted in the research. To make 
sure that the research was undertaken in a systematic and comprehensive manner, an 
interactive model of res earch design was used to guide the flow of research. There are 
five vital components in designing research, namely research purposes, conceptual 
context or theoretical framework, research questions, research methods and the 
concepts of validity and reliability. The relationships of these five components were 
illustrated in an hourglass figure, with research questions at the heart of the diagram. 
The research defined specific aims and objectives and rose several questions which 
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corresponded to the research purposes and were within the scope of research context. 
With a clear picture of what was needed from the research, the research methods were 
then reviewed and the most suitable methods were adopted. 
There were seven tasks involved in this research namely literature review, Survey 1, 
Survey 2, Tool design, Tool validation work, Testing Exercise and Verification Study. 
Literature review and tool design mainly focussed on desktop activity, while another 
five involved fieldwork activity. The elements of pure and applied research were 
adapted to a certain extent. Exploratory, evaluative and explanatory approaches were 
applied according to their suitability. Decisions on sample were crucial in the five 
fieldwork activities. Purposive sampling style was adopted in undertaking each field 
task, except for Survey 1, where the researcher had no control over the selection of the 
sample. Data was collected from different sources, using different methods to achieve 
the objectives and answer the research questions. The data was accumulated from 
literature review, questionnaires and case studies. The data was then analysed 
qualitatively, using simple averaging statistics, and quantitatively, using 
contextualising and categorising strategies. Reliability and validity were the last 
component of the research design. It was vital to ensure that the methods used and the 
research findings were reliable and valid. This was achieved by applying a certain 
course of actions and defined procedures. 
This chapter mainly discussed the 'how' questions of the research methodology. The 
activities involved when tackling the research tasks will be dealt in great detail in the 
later chapters. 
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3.1 INTRODUCTION 
This chapter reviews the current knowledge of sustainability and VM within the 
available literature, which acts as a platform to further research. Firstly, it reviews the 
definitions for sustainability, sustainable development and sustainable construction, 
presents the principles and three key aspects of sustainability, and discusses the 
advantages and challenges in increasing the consideration of sustainability in 
construction. Then, it reviews the background of VM, its purposes, its key features and 
the challenges faced by VM in the construction practices. This chapter also presents 
the progress of both subjects and informs the efforts to relate sustainability with VM. 
The problem with the current situation is identified and the importance of alleviating 
this problem is discussed. 
3.2 THE REVIEW OF SUSTAINABILITY 
3.2.1 Defining Sustainability 
The term sustainability has been adopted as a panacea for change and development 
(Hayles, 2004). Sustainable means something that has the capacity for continuance. 
Something with the quality of being sustainable means it has the intrinsic capacity to 
keep itself going indefinitely. Sustainable construction is a process whereby, over time, 
sustainability is achieved. Thus, sustainability is an objective or a quality that is 
pursued. It is about celebrating our humanity, ensuring that everyone has the 
opportunity to fulfil their potential and enjoy a high quality of life and about equity, 
fairness and justice (Parkin, 2000a). Achieving sustainability is also about promoting 
balance between the need to continue in business, but does not seek profitability at the 
expense of the environment or society's needs (MaSC, 2002). 
The concept of sustainability must be absorbed into construction to influence the 
manner in which a project shall be conducted to strike a balance between conserving 
the environment and maintaining prosperity in development (Ofori, 1992). Attaining 
sustainability does not mean the eradication of adverse impact, which is an impossible 
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vision at present, but rather the reduction of it to a certain reasonable level (Ofori et. 
al., 2000). 
The concept of sustainability emerged from the vision of sustainable development, 
which is presented below. 
3.2.2 Defining Sustainable Development 
The construction of buildings is undoubtedly important to meet the social and 
economic needs for shelter, investment and the satisfaction of corporate operational 
objectives. However, it also results in the extensive, often profligate, consumption of 
resources and materials and irreversible impacts upon landscape, amenity and 
ecosystem. The need to handle the issues of environmentalism came to light in the 
early 1970s. The progressive events to increase the awareness on environmentalism are 
encapsulated in Table 3.1 (from 1972 - 1987) (Edwards, 1999). From 1987 (Table 3.1) 
onwards, the initiatives have shifted to wider aspects, which include social and 
economic, and term sustainable development is regularly used (Zhou and Lowe, 2003). 
Sustainable development is defined as 'development which meets the needs of the 
present without compromising the ability of future generations to meet their needs' 
(Bruntland, 1987). This definition places a duty on the present to consider the needs of 
future generations and a duty of care upon the present with respect of all non- 
renewable resources - water, land, energy, biodiversity, minerals etc. (Edwards, 1999). 
Although the Brundtland definition was presented in 1987, the European Union (EU) 
did not make a commitment to the concept until 1992 when it was adopted as an 
element of the Maastricht Treaty. The significance of the construction sector to the 
success of sustainability was recognised at the 1992 Rio Summit with the formulation 
of Agenda 21, which was a comprehensive programme of action to help identify and 
clarify sustainable patterns of development (Edwards, 1999) 
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Table 3.1 : Progressive world events on environmental and sustainable development 
awareness 
Year Events 
I ") -I the lhmimi I. m1romlicilt ((A) 
1979 Berne Convention on Habitat Protection (Council of Europe) 
1979 Geneva Convention on Air Pollution (UN) 
1980 
1980 
1983 
1983 
1987 
1987 
1990 
1992 
1992 
1992 
1994 
1997 
1998 
2002 
2003 
World Conservation Strategy (IUCN) 
Global 2000 Report (USA) 
Helsinki Protocol on Air quality (UN) 
World Commission on Environment and Development (UN) 
Montreal Protocol on Substances that deplete the Ozone Layer (UN) 
Our Common Future (Brundtland Commission on behalf of the UN) 
Green Paper on the Urban Environment (EC) 
Rio Earth Summit Agreements (UN) 
Our Common Inheritance (UK) 
Maastricht Treaty (EU) 
European Environment Agency established (EU) 
Kyoto Conference on Global Warming 
Gavle World Building Congress 
Johannesburg Earth Summit (UN) 
Washington Earth Observation Summit 
The UK government published a report on sustainable development (1994) to pursue a 
balance between development and environmental protection. This report comprised 
national strategies and targets for sustainable development. Then, in May 1999, 
another report called 'A better quality of life: a strategy for sustainable development in 
the United Kingdom' was published which set four main aims for sustainable 
development: (DETR, 1999) 
0 Social progress that recognises the needs of everyone 
Effective protection of the environment 
Prudent use of natural resources 
* Maintenance of high and stable levels of economic growth and employment 
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Following these commitments, the UK Government has outlined a set of 10 principles 
that covers a substantial range of the sustainability agenda. These principles act as 
guideline when developing the government's plan and strategy for improving 
sustainability (Sustainable Development, 2002). The 10 principles are: 
" Putting people at the centre 
" Taking a long term perspective 
" Taking account of costs and benefits 
" Creating an open and supportive economic system 
" Combating poverty and social exclusion 
" Respecting environmental limits 
The precautionary principle 
Using scientific knowledge 
9 Transparency, information participation and access to justice 
9 Making the polluter pay 
The construction industry has a vital contribution to make to sustainable development. 
This is because any construction works will have an impact on the environment, social 
and economic, which are the three major aspects of sustainable development (Addis 
and Talbot, 2001). The construction industry can contribute to the achievement of the 
sustainable development aims by: (DETR, 2000) 
e Being more profitable and more competitive; 
* Delivering buildings and structures that provide greater satisfaction, well-being and 
value to customers and users; 
* Respecting and treating its stakeholders more fairly; 
9 Enhancing and better protecting the natural environment; and 
Minimising its impact on the consumption of energy (especially carbon-based 
energy) and natural resources. 
The strategies, plans and commitments in the construction industry for achieving 
sustainable development are encapsulated under a term called 'sustainable 
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construction'. Thus, sustainable construction is a part of sustainable development, 
which is applied to the construction industry. 
3.2.3 Defining Sustainable Construction 
Sustainable construction aims to produce structures that enhance the quality of life and 
protect the environment efficiently and profitably. It also aims to achieve social 
progress and maintain economic growth and development (Kibert, 1994). Delivering 
construction that is sustainable requires action from all engaged in constructing and 
maintaining the structure or building including those providing design, consulting and 
construction services (WS Atkins, 2001). Sustainable construction encompasses the 
complete life cycle of a structure from initial concept through to demolition and site 
remediation and involves all stakeholders within the industry (CBPP, 2002b). 
Sustainable construction is a set of processes by which a profitable and competitive 
industry delivers built assets (buildings, structures, supporting infrastructure and their 
immediate surroundings) which: (GCCP, 2000) 
e Enhance the quality of life and offer customer satisfaction 
9 Offer flexibility and the potential to cater for user changes in the future 
" Provide and support desirable natural and social environments 
" Maximise the efficient use of resources 
Basically, sustainable construction, which has inevitably been dubbed 'green 
construction', describes the responsibility of the construction industry in attaining 
sustainability. 
3.2.4 Relating the Principles of Sustainability to Construction 
As mentioned in section 3.2.2, there are 10 principles of sustainable development 
outlined by the UK government. These principles are extensive and cover the broad 
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area of sustainability, making it a reliable foundation to guide the interpretation of 
sustainability in construction. To interpret what the vision of sustainable development 
mean to the construction industry, the literature was examined. This was achieved by 
reviewing the concept of sustainability, the purposes and the issues embedded within 
this agenda. With the 10 principles as a guideline, the derived interpretation of 
sustainability within the context of construction was presented. This is encapsulated in 
Table 3.2. These interpretations provide holistic agenda of sustainability in the 
construction industry. This would be a useful guide for developing strategies and plan 
to improve the consideration of sustainability in construction practices. 
Table 3.2 : The interpretation of the principles of sustainability within the construction 
industry 
The Principles of Sustainable The Interpretation of Sustainability Principles within 
Development Construction Industry 
Putting people at the centre Show concern for people by ensuring they live in a 
healthy, safe and productive built environment and in 
harmony with nature 
Taking a long term perspective Safeguarding the interests of future generations while at 
the same time, meeting today's needs 
Taking account of costs and Evaluate the benefits and costs of the project to society 
benefits and environment 
Creating an open and supportive Creating a system which can flourish trades, improve 
economic system collaboration and resource efficiency 
Combating poverty and social Improving the quality of buildings and services, create 
exclusion jobs opportunities and promote social cohesiveness 
Respecting environmental limits Minimising damage to the environment and its resources 
The precautionary principle Assessing risk and uncertainties before any action and 
rectify possible damage at source. 
Using scientific knowledge Using technology and expert knowledge to seek 
information and in improving project efficiency and 
effectiveness 
Transparency, information Opportunities to improve access to information and 
participation and access to justice encourage ethics and professionalism 
Making the polluter pay Legislation compliance and responsibility 
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3.2.5 The Issues of Sustainability in Construction 
Sustainability is considered under the headings of environmental, social and economic. 
Figure 3.1 illustrated the tree diagram of these three headings and their areas of 
concern. The environmental protection is concerned with built environment and 
natural resources extraction. The social well-being is concerned with the benefits of 
the workers and the future users. Finally, the economic benefit is concerned with the 
micro and macro economic. This will be further discussed in this section's 
subheadings. 
There are various issues relating to sustainability under these headings. The issues, 
which are relatively similar across the authors (Brownhill and Rao, 2002; Addis and 
Talbot, 2001; WS Atkins, 2001; DETR, 2000; Raynsford, 2000; Edwards, 1999; Hill 
and Bowen, 1997), are presented in Table 3.3. To achieve sustainability in 
construction, these issues need to be taken into account before making critical 
decisions and when undertaking construction activities. Each issue is briefly described 
in Appendix A. It is pertinent to note that the issues of sustainability are not mutually 
exclusive. They are interrelated. 
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Table 3.3: The issues of sustainability in construction projects 
Environmental issues Social issues Economic Issues 
" Land utilisation o Health and welfare o Whole life cost 
" Material selection 0 Safety issues 0 Image / business 
" Energy conservation 0 User comfort enhancement 
" Water efficiency satisfaction 0 Legislation compliance 
" Waste minimisation 0 Accessibility 0 Cost efficiency 
" Pollution control 0 Aesthetics / visual 0 Profitability 
" Biodiversity and 0 Nuisance to neighbours 0 Risk assessment 
ecology 0 Social involvement 
" Transport 
3.2.5.1 Environmental Sustainability 
In an ideal world, human activity is only environmentally sustainable when it can be 
performed or maintained indefinitely without depleting natural resources or degrading 
the natural environment (Chaharbaghi and Willis, 1999). However, in reality, this is 
impossible because 'construction' has the tendency to destroy the ability to sustain 
(Ofori et. al., 2000). The aim of addressing environmental sustainability, therefore, is 
not to eliminate the impact but to reduce it. Environmental protection is important 
because construction is a major contribution to climate change, resource depletion and 
pollution at a global level (Ofori et. al., 2000; Chen and Chambers, 1999). There are 
two concerns under this aspect: the built environment and the natural environment. 
The built environment is concerned with the activities within the construction project 
itself, which may, if not handled effectively, have a serious adverse impact on the 
environment. Construction should create a healthy and non toxic environment by using 
less toxic materials and preservatives, avoiding the release of chlorofluorocarbon 
(CFCs) and preventing pollution to water, ground and air resulting from the work on- 
site, minimising the use of finite fuels and others (Curwell, 1990; Ofori, 1992). 
Effective environmental planning, management and control are vital to identify the 
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environmental risk, and to formulate and implement preventive actions to reduce these 
impacts (Addis and Talbot, 2001). An environmental-friendly design will contribute to 
achieving sustainability in the project as it encourages a healthy interior environment, 
energy efficiency, the use of ecological benign materials, aesthetic appearances and 
durability (Stansfield, 2001; Fisher, 1992). 
Environmental sustainability is also concerned with the extraction of natural resources. 
Although builders have little influence over the extraction of natural resources, they 
can help discourage this activity by demanding less natural resources, more recycled 
materials, and efficient use of energy and mineral resources (BuildingGreen, 2002; 
Addis and Talbot, 2001; Ofori et. al., 2000). A construction project can contribute 
towards natural environmental protection by optimising the use of brownfield sites or 
rehabilitating existing buildings, conserving natural areas, landscape and bio-diversity 
(WS Atkins, 2001; DETR, 2000; Ofori, 1992). 
3.2.5.2 Social Sustainability 
The need to address 'people issues' has been stressed in a few published reports (Egan, 
2002; Rethinking Construction, 2000; CABE, 2002) Basically, this aspect concerns 
with human feelings: security, satisfaction, safety and comfort (Lombardi, 2001) and 
human contributions: skills, health, knowledge and motivation (Parkin, 2000a). 
Consideration of social aspect ensures that any major development projects are 
planned and constructed after consulting or attending to the needs of the people, their 
locations and their environments to avoid loss of livelihood and disruption of social 
activities. Construction should promote healthy living and socially cohesive 
communities and respond to any changes in societal expectation (Addis and Talbot, 
2001). Social sustainability can be categorised into two: workers' benefits and 
community / users' benefits. 
Workers' benefits are concerned with the well-being of all the employees in the 
project, from consultants to labours. The well being of the workers can be improved by 
providing training and appraisals, facilities (accommodation and transport for site 
workers), services (utilities at site) and healthy working conditions (Egan, 2002). The 
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project should create opportunities for the workers to learn new skills, gain more 
experience and to widen their knowledge and expertise. Health and safety 
requirements must be a priority especially on site to avoid accidents and injuries to the 
workers or visitors (WS Atkins, 2001; DETR, 2000). 
Community or users' benefits refer to the gains of the communities and users from the 
building. When planning for a building, one should always consider how this new 
project will affect the local community (Addis and Talbot, 2001). The building should 
be made user friendly, and uphold the healthy indoor environment to the users (Ofori 
et. al., 2000). The well-being of the local communities can be attended by ensuring that 
the pollution such as air, noise and dust are kept to the minimum level (WS Atkins, 
2001) 
3.2.5.3 Economic Sustainability 
Economic sustainability refers to the opportunity of savings and commercial advantage 
through good practice behaviour. Economy can be seen from two perspectives: micro 
and macro economic. Micro economic focuses on the factors or activities which could 
lead to monetary gains from the construction project such as adopting a suitable 
management strategy, the use of effective techniques such as VM, time, cost, quality 
and risk management (Addis and Talbot, 2001), considering whole life cost 
(Bogenstatter, 2000), increasing productivity and optimising human resources (Parkin, 
2000b). All these will lead to the success of the project, bring profit to the clients, 
improve the image and promoting competitive edge in the industry. 
Macro economic relates to the advantages gained by the public and government from 
the project success because construction projects will contribute to Gross Domestic 
Product, create more jobs (Addis and Talbot, 2001) and stimulate growth of the 
manufacturing industry which supplies goods for construction projects such as timber, 
window frames, bathroom modules etc. 
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3.2.6 The Advantages of Considering Sustainability in Construction 
The construction industry has always had the ability to produce a built environment 
that its contemporary society required, and has played an important part in the 
development of the human race (Dolan, 1989). If the industry is to prosper, 
organisations both on the supply and demand sides must play their part in encouraging 
practices that harmonise their activities with environmental and social interests to 
ensure sustainability (Sexton, 1997). Successful absorption of sustainability into the 
development of construction projects brings many benefits to business, surrounding 
people and its environment. Bartlett and Howard (2000) stated that good quality indoor 
environment is an invisible 'asset' as it enhances business, efficiency, image and even 
improves productivity. Heerwagen (2000) highlighted that green buildings contribute 
positively in terms of workforce attraction, quality of life, and customer relationships. 
Thinking 'sustain ability' throughout the construction process makes good business 
sense at all levels of operation (CBPP, 2002a). It reduces environmental liabilities, 
health and safety impacts, maintain good community relations, good public relations, 
reduces risk of protestor action and provides a positive public image. Hydes and 
Creech (2000) used two case studies to demonstrate that energy efficiency design 
could achieve a lower cost than conventional design. Through a case study on Gifford 
Studios project, Pettifer (2004) demonstrated that a high quality design with low 
environmental impact and low energy performance can be achieved at a cost that is 
comparable with conventional commercial developments and proves that such an 
approach can produce impressive architecture. Yates (2001) explored the business 
benefits of sustainability and concluded that the benefits are diverse and potentially 
very significant. These benefits include: 
a) Capital cost savings 
b) Reduced running costs 
C) Increased investment returns 
d) Increased productivity, staff recruitment and retention 
e) More efficient resource use, and 
f) Major image / marketing spin-offs 
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3.2.7 The Challenges for Increasing the Consideration of Sustainability in 
Construction 
Increasing the consideration of sustainability within the project process has faced 
several challenges. The first one is the 'circle of blame' among the project participants. 
Service providers namely the contractors and consultants; said clients do not ask for 
sustainability (Baldock, 2000). The design team persists in the old ways and is 
reluctant to make the first move to new territory. Clients, on the other hand, are afraid 
that the building will cost more and take a longer time (Bordass, 2000). They also 
expect the service providers to take the lead in improving their services (Business 
Vantage, 2002). Manly (2004) stated that it is within the professional responsibility of 
the construction consultants to show leadership in creating a step for better 
sustainability in construction. To break this circle, investors, developers and occupiers 
should be presented with a cast iron business case showing that building sustainably 
will increase the value of their assets (Baldock, 2000). 
The common passive culture of compliance such as 'just tell us what we've got to do 
and we'll do it' way of thinking will inevitably lead to negative perceptions about 
sustainability, causing ones to perceive sustainability as burdens. Because of this, 
sustainability is treated as a discrete problem with an isolated solution, which creates 
difficulties in blending it into the construction process (Griffith, 1996; Barrett et. al., 
1998). Sustainability needs to be treated as part of project visions. The commitment for 
it needs to be planted as early as possible to ensure smooth flow of process and 
acceptability among the project participants. As stated by Abdul-Kadir and Price 
(1995), the conceptual stage is of strategic importance as decisions made at this stage 
would influence the activities within the project. Early introduction to sustainability 
would ensure that decisions are made to the best interest of the clients without 
detriment to the society and the environment they live in (Parry and Wood, 2000). 
Introduction of sustainability issues at later than the design stage causes changes in 
plan or design, which would incur more costs than savings (Connaughton and Green, 
1996; Norton and McElligott, 1995; Mohd Mazlan, 1991). Sustainability issues are 
already included within existing briefs and designs, only the practitioners fail to 
recognise or embrace them (Pasquire, 1999). Practitioners need to be made aware 
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about their need to compete and survival in the market and how sustainability can be a 
significant factor for that achievement (DETR, 2000). 
There is a common understanding among many authors and the construction 
practitioners that trade-offs are needed among the 'principles' of sustainability (Hill 
and Bowen, 1997). It is like a zero sum game. To build an environmental-friendly 
building, it will cost more. This perception frustrates interest for sustainability (Bartlett 
and Howard, 2000). Efforts to counter this perception are recommended to boost up 
the client's interest and confidence in sustainability (Cole, 2000). Many of the 
completed projects have not communicated their sustainability visions or shown 
achievement in sustainability of their project to the society, thus resulting in few 
leaming effects (Van Bueren and Priemus, 2002). Without wider evidence to support 
sustainability, the interest on sustainability will not increase greatly. Ofori (1998) 
stated that construction faced difficulties in providing guidance for good 
environmental practice in construction. Proper guidance needs to be formed to resolve 
this matter. Van Bueren and Priemus (2002) stated that construction projects usually 
involve a few aspects of sustainability and many sustainability objectives erode during 
the process. Thus, aid is needed to refresh sustainability aspects at various points in the 
decision making process to avoid dissipation of attention. 
To increase the consideration to sustainability, the construction practitioners must be 
willing to change their behaviour in exploring new territory and willing to adopt new 
products, ideas and practices (Ofori et. al., 2000). The project practitioners need to 
play a proactive role to deliver sustainability by encouraging the client to demand it. 
The negative perceptions associated with sustainability and cost increments need to be 
countered through appropriate evidence. Sustainability should blend in the project 
process and effective guidelines would be very useful. 
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3.3 VALUE MANAGEMENT (VM) IN GENERAL 
3.3.1 Background of VM 
Value analysis (VA) was developed by Lawrence D. Miles at General Electric Company 
during World War II in United States while searching for alternative product 
components to compensate the shortages of materials. It was discovered that by 
searching for alternative methods to fulfill the function of the component, lower 
product costs could be achieved without reducing its quality. This process, which is 
called 'value analysis', was maintained after the war as a means of removing 
unnecessary costs from products and improving design (Palmer et. al., 1996). In 1954, 
VA has been adopted by the Navy's Bureau of Ships, United States Department of 
Defence and renamed value engineering (VE) (Male and Kelly, 1989). In 1963, this 
technique was first applied to the construction industry when Dell'Isola introduced it 
to the Navy's Facilities Engineering Command. The US General Service 
Administration (GSA) began to use VE shortly thereafter. The term VM stemmed 
from the industrial manufacturing sector of the United States. In 1973, the US GSA 
incorporated the use of VM services for their building contracts (Parker, 1985). In the 
UK, VM began to penetrate the industry since the establishment of Institute of Value 
Management (IVM) in 1966 (Shen, 1997). 
Since Mile's work, several important developments have been made to the approach: 
(Kermode et. al., 2000) 
e Evolved definitions of value - the goal has shifted from low production costs 
towards attractiveness to the customer. 
* Application in new product development - has been applied at key points during 
development to ensure that the actual cost remains under target. 
* Introduction of the FAST (Function Analysis System Technique) diagram and 
other systernatisation methods - to facilitate the search for alternative solution. 
9 Exploration of the problem space - commonly used to search problematic areas 
and find solutions to the problem. 
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9 Decision making techniques - to assist in decision-making processes such as 
SMART (Simple Multi Attribute Rating Technique) or other decision matrices. 
VM is applied successfully in a variety of fields including the manufacturing sector, 
business organisation, construction project, defence procurement (Brockel et al, 1998) 
and legal investigation (Atkinson, 1997). In construction, the Royal Institution of 
Chartered Surveyors (RICS) has named VM as one of the ten 'critical success factors' 
in seeking to improve value for money (Atkin & Flanagan, 1995). 
3.3.2 The Definitions of VM 
VM is a style of management dedicated to guiding people and promoting innovation 
with the aim to improving overall project performance (IVM, 2002). It has been used 
successfully to increase numbers of construction projects to achieve value for money 
and to satisfy clients' needs (CBPP, 1998). It is a powerful methodology due to its 
ability to influence thinking, to quickly bring about change, to identify the basic 
functions and to unify a group of strong individuals into one collective whole. It is a 
structured approach to establish what value means to a client in meeting a perceived 
need by, clearly defining and agreeing the project objectives and establishing how they 
can best be achieved (CIB, 1997). Male et. al. (1998a) defined VM as 'a proactive, 
creative, problem-solving or problem-seeking service, which maximises the functional 
value of a project by managing its development from concept to use through 
structured, team-oriented exercises which make explicit, and appraise subsequent 
decisions, by reference to the value requirements of the clients. ' It is also defined as a 
systematic, multi-disciplinary effort directed toward analysing the functions of projects 
for the purpose of achieving the best value at the lowest overall life cycle project cost 
(Norton and McElligott, 1995). The aim of VM is to increase the value of the output, 
either by enhancing its functionality and eliminating unnecessary costs. The 
philosophy of VM is based on the premise that a certain amount of unnecessary cost is 
inevitable in building design due to the inherent complexity of the process. 
Unnecessary cost is the cost that provides neither quality, use, life, appearance nor 
customer features (Kelly and Male, 1993). Significant savings can be achieved by the 
identification and subsequent elimination of this unnecessary cost (Grosvenor, 1997) 
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3.3.3 The Purposes of VM 
The main reason for undertaking VM is to deliver an end product according to the 
clients' needs and requirements. The output should be worth value for money or at 
least have -a bottom line benefit i. e. an equivalent quality job as originally envisaged 
but at a cheaper cost and shorter time (Woodhead and Downs, 2001). The structured 
process, the expertise of facilitators and the effective tools and techniques in the VM 
study ensure the need for the project is always verified and supported by data (Kinnan 
and Martin). VM also ensures that the objectives are clearly identified and mutual; 
decisions are rational, explicit and accountable; and recommended solutions have been 
carefully evaluated among a few alternative options and selected on the basis of 
defined performance criteria (Connaughton and Green, 1996). 
VM is also used to solve problems prompted by an event or situation during the 
development of the project. The problem solving techniques within VM reaps the 
merit of the separation of the creative thinking process from analytical thinking, which 
ensures that an extended attempt is made to identify alternative solutions before they 
are evaluated and avoids the implementation of the first workable solution that springs 
to mind. The flow of an effective problem-solving approach, which is being adopted in 
VM, is as below: (Green, 1990) 
Define and understand the nature of the problem; 
Generate alternative ideas as to how the problem may be solved; 
Evaluate the feasibility of the generated ideas; 
Fully develop and test the ideas judged to be most suitable; and 
Decide upon the best solution. 
Unaided human judgement is not fully analytical and individuals are usually unaware 
of their limitations. Analytical decision-making tools used in VM can assist by making 
the terms of the decision explicit and creating a traceable record (Kermode et. al., 
2000). Clients are increasingly concerned about being able to justify their decisions 
after the event. VM can assist in achieving rational decisions by ensuring that 
(Connaughton and Green, 1996): 
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" The nature of the problem is fully understood 
" Decisions are made in the light of agreed objectives 
" Different options for achieving the agreed objectives are considered 
" The options and their associated risks are carefully thought out 
" Decisions are made on the basis of the best available data 
" Decisions draw on the widest possible range of expertise. 
VM is commonly conducted to reduce cost. Although additional cost will be incurred 
associated to a VM study, however, the cost (0.5 - 1% of the project cost) should be 
far outweighed by the savings generated (5% to 10% or higher) (ICE, 1996; Norton & 
McElligott: 1995). 
VM assists in evaluating the need for construction before making major financial 
commitments. It carries out a careful analysis of need before the project initiates 
(Connaughton and Green, 1996). Finally, VM also optimises the benefits of 
teamworking, which include maximising creativity, increasing understanding, 
encouraging strong relationships, mutual objectives and goals, improving 
communication and commitment to the outcome (Woodhead and Downs, 2001; 
Simister and Green, 1997). 
The purposes of VM can be satisfied due to several key and powerful features and 
characteristics of VM, which are discussed next. 
3.3.4 The Features of VM 
VM is distinct from other management approaches in that it includes attributes, which 
are not normally found together (IVM, 2002). These attributes are the presence of 
facilitators, a multidisciplinary team, strategic time of application, effective process 
and effective techniques and tools used in VM. These features are what make VM a 
very useful technique to achieve value for money and to satisfy a client's needs. 
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3.3.4.1 The Presence of Facilitators 
Facilitators are those persons who are given the task to take lead in the VM workshops, 
act on behalf of the clients and deal with the participants of the workshop. The 
facilitators need to have a good understanding of the construction process, thorough 
knowledge and experience on VM and its associated techniques. Good facilitation in 
VM depends on the skills of facilitation which include appreciation of psychological 
theory, key interpersonal skills, how to deal with group processes and negotiation. 
Facilitators assist the project participants to create a clear and mutual understanding of 
the project's goals (Leung and Wong, 2002). The job of the facilitator is to advise and 
guide, not to drive (Male et. al., 1998a). The role of facilitator includes: 
a) Collecting relevant information for the VM studies and selecting team members; 
b) Spreading the knowledge of VM fundamentals to the team; 
c) Guiding the team throughout the VM process and acting as a catalyst in the search 
for creative solutions. 
d) Keeping the team's effort focused on the problem and preventing them from going 
off on tangents; 
e) Being an independent arbitrator. Stimulating the team, avoiding destructive 
conflict and encouraging constructive conflict. 
f) Fostering the active participation of all workshop participants; 
g) Managing time effectively; and 
h) Recording and documenting the outcome of the study. 
Dual facilitation has emerged as the preferred option to a single facilitation. It can keep 
the momentum going to a higher degree than someone working on their own (Male et. 
al., 1998a) 
3.3.4.2 Multi-disciplinary Team 
Most project teams work in series in which the baton of responsibility is handed from 
one member to another. In VM, the members work in unison, which encourages active 
participation, improves communication and information dissemination. Woodhead and 
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Downs (2001) and Simister and Green (1997) indicated. the importance of a multi- 
disciplinary team in VM. The efforts and participation by members in generating ideas, 
providing and sharing information, developing proposals and giving positive 
arguments will enhance the overall performance of VM. 
The participants of VM, who are usually in the range of 10 to 20, are categorised into 
facilitators, clients or clients' representatives and team members (Male et. al., 1998a). 
The team members should be the selection of people who ultimately give rise to the 
best possible decision within the constraints of the resources they have available within 
their group. Team members should represent a cross section of the technical fields. 
Stevens (1999) states that team members should be selected among those who have the 
expertise or experience necessary to tackle the problem in hand. Male et. al. (1998a) 
listed a possible list of team members, which includes an architect, a structural 
engineer, a services engineer, a project manager, other designers, a quantity surveyor, 
the client or his representatives, the end user, a facilities manager, an other specialist 
and any recognised stakeholder in the project. 
3.3.4.3 Strategic Time of Application 
VM can be applied through the whole life cycle process. However as the life cycle 
process progresses, cost reduction potential decreases and implementation of cost 
increases, which results in the reduction of net potential savings (Mohd Mazlan, 1991). 
Male and Kelly (1989) stated that it is a common consensus that VM exercised early 
on in a building process will have greater potential in bringing cost reduction. In the 
UK, Male et. al. (1998a) recommended six opportunity points when to apply VM in 
the building process. 
1. Pre-brief workshop (VM 1) - conducted at the concept stage to ensure that need 
for a new project is thoroughly analysed before the client commits to build; 
2. Briefing workshop (VM 2) - conducted at the feasibility stage to ensure that the 
information is in a form that can be readily understood by the design team and 
contractors;. 
3. Charette - undertaken in the place of the workshops 1,2 and 3; 
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4. Outline Sketch Design workshop (VM 3) - the aim is to develop design proposals 
that will contribute towards the concepts and requirements; 
5. Final Sketch Design workshop (VM 4) - conducted to develop and freeze as 
many design elements as possible; and 
6. Operations workshop (VM 5) - conducted to make final preparation before the 
work commences. 
These opportunity points are illustrated in Figure 3.2. The workshops are tied closely 
to key stages in project development, which provide the best opportunity for 
identifying needs and challenging key design decisions before they are made 
(Connaughton and Green, 1996). VM studies will be different at the different stages of 
the project in terms of the duration, scope and objective of the studies and the range of 
participants. It is most common to have studies involving two-day workshops at the 
early stages and longer duration studies at the more detailed level. Sometimes, due to 
pressure by the clients, time or project situation, the workshop could be shorter than 2 
days. The workshop objectives and the mix of team members vary according to the 
stage of development in which the study is conducted. 
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3.3.4.4 Effective Process 
VM procedure encompasses three distinct phases: pre-workshop, workshop and post 
workshop study as presented in Figure 3.3. At the pre-workshop phase, the clients and 
the facilitators team up to produce an initial statement of need. A mass of information 
relating to the proposed project is gathered and participants of the workshop are 
appointed (Male et. al., 1998b). The workshop phase involves a sequence of activities 
known as the job plan, which is the road map for defining the required tasks and 
seeking the best way to achieve the task (Assaf et. al., 2000). The VM job plan has 
been used widely, accepted and proved successful in many industries including the 
construction industry and the methods are globally similar (Pasquire and Martio, 
2001). The job plan has 5 or 6 stages. The different number of stages is due to the 
combination or separation of information and analysis stages. The generic procedures 
are information (includes functional analysis), creativity, evaluation, development and 
presentation (Kermode et. al., 2000; Male et. al., 1998a; SAVE, 1998, Dell'Isola, 
1982) 
1. Information Stage (including Function AnalysILS-1 - involved in presenting related 
information to all participants. The information forms the basis upon which the 
function analysis will be prepared (Male et. al., 1998a). Function analysis is a 
structured procedure that systematically identifies the functions of a complex 
product or facility (Snodgrass and Kasi, 1986). It brings clarity to a problem and 
develops a shared understanding of the reason why design components exist or 
are needed (Connaughton and Green, 1996). Function analysis allows the team 
members to consider the problem situation in a systematic manner by using the 
tree diagram before unnecessary functions are identified and removed (Kermode 
et. al., 2000). 
Creativity - aims to encourage a generation of ideas with regard to the defined 
functions and produced possible alternatives. The quality of the ideas is 
unimportant. The objective is to break out of the normal pattern of professional 
thinking. No evaluation or criticism is allowed to take place because it is 
important that members feel able to contribute seemingly ridiculous ideas without 
the fear of ridicule. (Green, 1990). 
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3. Evaluation - directed towards the development of preliminary alternatives in 
which careful appraisal and creative judgement to the ideas are needed to select 
the best alternative for further development. The satisfaction of the primary 
functions identified in the information phase is used as the key criterion for 
assessment. It is often necessary to combine and consolidate ideas in order to 
satisfy all of the functional requirements. The number of feasible ideas is likely to 
narrow down to five or six. (Green, 1990). 
4. Development - selected ideas from the previous phase are developed into 
workable and sellable solutions. These ideas are designed in detail, ensuring all 
components are accounted for. The benefits and costs of the proposal are 
evaluated and made explicit (Kermode et. al., 2000). Only limited development 
can take place inside the workshop itself. Further development should be carried 
out after approval by the clients. 
5. Presentation - it is a brief, pertinent oral discussion of the proposed improvement. 
The discussion should include the work under consideration, the advantages and 
disadvantages of recommended changes, required follow-up actions and potential 
implementation problems. A written report is also prepared and submitted 
following the oral presentation. (Land, 1997). 
The post workshop phase includes the efforts to enact the results. The implementation 
plan of the accepted proposals must be rigorously planned to ensure maximum benefits 
from the project (Kermode et. al., 2000). An unaccepted or partially accepted proposal, 
would be assessed to determine what went wrong, for future benefit. 
67 
00 ýlc 
cqs 
0 
r 12. 
11 
i 
.. 
1 1 1 
Q 
Im. 2 
2 
u - 
0 
> 
0. ) >0 
w 0 2 u "v " u Z s- 
CA 2 
Q 
72 
CIA, - 
Cý 
CD . - ' .- . - vý 
= CA 
0. - m = A ýý u Z rA 
42 A 1-0 1-0 
>ý 
2 
CA V) 
C6 
C 
C, ) 
C 
> 
cn 
m 
00 
Clý 
all 
le 
rn 
Chapter 3: The Literature Review 
3.3.4.5 Effective Techniques and Tools in VM 
VM adopts various techniques to assist in producing the best results from the 
workshop. Two of the techniques are briefly presented here. First is the FAST 
(Function Analysis System Technique) diagram, which has been widely used in the 
function analysis stage of a VM study. It was developed by Blytheway (1965). The 
tool is useful to understand what is trying to achieve in a way that moves away from 
preconceived ideas. In the FAST diagram, the functions are arranged in a 'tree' 
hierarchy radiating out from the task function. The logic of the function structure can 
be verified by asking 'why', when moving towards the left and 'how', when moving 
towards the right. Asking 'how' questions help determine the specific solution to the 
problem. Asking 'why' questions leads to the overall purpose of the project (Kermode 
et. al., 2000). 
Another effective tool used in VM is SMART (Simple Multi Attribute Rating 
Technique), which is part value tree diagram and part matrix analysis method. It is 
used to identify the best option for clients. The methodology relies upon the 
construction of a hierarchical value tree to represent the project objectives, similar to 
the FAST diagram. Following completion of the tree diagram, numerical value is 
attributed to each level of the diagram. The team is asked to decide on an importance 
weighting for each objective (the tree branches and twigs), such that the summation of 
the values equals 1. Values for each branch and its twigs are multiplied (Kelly et. al., 
2004). The options are assessed against each of the attributes from the value tree and 
are allocated scores between 0 to 100. The scores are entered in the matrix and 
multiplied by the relevant importance weights, thus producing an aggregate utility 
rating for each option (Green and Moss, 1993). It is by comparing the total scores of 
the various options that the most suitable option can be arrived at. 
3.3.5 The Challenges of VM 
VM has evolved from a simple philosophy by Miles 'allowing alternative means for 
achieving the required function' to a more structured, organised and systematic 
approach with many techniques incorporated in it such as function analysis, 
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brainstorming skills etc (Palmer et. al., 1996). The increasing demand by the clients, 
the market competition and the challenging built environment requires continuous 
improvement in the VM approach. The VM providers must improve performance on a 
continuous basis to ensure survival and profitable development. A study of VM 
consultants operating in the construction sector in United States revealed that proposed 
savings made through VM are approximately 30% of the project cost. However, 
proposals were often implemented partially or in modified form making the average 
implemented savings reduced to approximately 10% (Palmer et. al., 1996). 
Improvement is required to increase the degree of acceptance of proposals to enable 
the percentage of implemented savings to increase. Cost of implementation can hinder 
the progress of VM especially when the client does not have confidence about the 
benefits that VM can offer. Many clients and practitioners persist in the old ways, 
which poses difficulties in diffusing VM that offers changes in the way the 
construction normally works. Woodhead and Downs (2001) stated that some clients 
felt dissatisfied with VM because the outcome fails to match the expectation. They 
also found out that clients might overestimate the potential of VM and have a shallow 
knowledge regarding the concept. It is important to rationalise client's expectations on 
the outcome of VM to avoid dissatisfaction that would detract client interest for VM in 
the future. Clients were potentially degrading VM in order to get it faster and cheaper 
as they are often reluctant to commit the time and effort necessary to undertake such 
penetrative thinking, which results in a lack of outcome quality. VM providers must 
recognise any requests to degrade VM and inform the client of the effect of their 
request. Effective communication is a must to ensure that VM services correspond to 
the best interest of the client and the industry. VM facilitators are suggested to broaden 
their knowledge and experience not only to the VM subjects, but also on other 
disciplines such as risk management and project management (Woodhead and Downs, 
2001; Green, 1999), and in this thesis, with the agenda of sustainability. 
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3.4 SUSTAINABILITY, VM AND THE COMBINED EFFORTS. 
3.4.1 The Progress of Sustainability in Construction 
Many organisations across a wide range of industrial sectors generally accept the 
importance and desirability of sustainability, however few are doing anything tangible 
about it (Sexton, 1997). CRISP (1999) stated that the construction industry fell 
markedly short when compared to other sectors in terms of its attitude towards 
sustainability. Since then, many efforts have been directed to improve this situation. 
The UK Government published a consultation paper called 'Sustainable Development: 
Opportunities for Change Sustainable Construction' (Sustainable Development, 1998a) 
and its feedback paper 'Analysis of the Responses to the UK Government's 
Consultation Paper on Sustainable Construction' (Sustainable Development, 1998b). 
Both of these documents illustrated government strategies and the current stage of 
sustainable construction in the UK. A policy document 'A better quality of life -a 
strategy for sustainable development in the United Kingdom' (DETR, 1999) identified 
the construction industry as having a key role in the delivery of sustainability. 
Following consultation with the industry, the Government published 'Building a better 
quality of life -a strategy for more sustainable construction' (DETR 2000) in April 
2000. It identified priority areas for action, emphasised the importance of targets and 
indicators to measure progress, and encouraged the industry to actively adopt more 
sustainable practices (DETR, 2002). 
In 2000, the Sustainability Action Group of the Government Construction Clients' 
Panel produced its action plan - 'Achieving Sustainability in Construction 
Procurement'. This document summarised the actions being taken by various 
government departments and agencies that commission construction projects, 
including the Highways Agency, NHS Estates, the Environment Agency, English 
Heritage, Defence Estate and the Office of the Government Commerce (GCCP, 2000). 
All these actions initiated many more positive efforts from both government and the 
construction industry to take up the challenge in searching for solutions that would 
reduce the intensity of its environmental impact through a range of activities such as 
industry sponsored inquiries, task forces, research and conferences. Among those are 
Sustainable Construction Focus Group established by the Construction Confederation, 
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CIB Sustainable Construction Task Group, Sustainable Development Task Group, 
Constructing Excellence (formerly known as Movement for Innovation), 
Confederation of Construction Client, Government Construction Clients' Panel, 
Construction Best Practice Programme within the BRE Centre for Sustainable 
Construction, CRISP and Considerate Constructors Scheme. Within these initiatives 
and beyond, improvements towards sustainability are encouraged by: 
Developing various assessment methods such as BREEAM, Ecohomes, Ecopoint, 
ENVEST, CEEQUAL etc. (Addis and Talbot, 2001) and performance indicators 
such as Key Performance Indicator (KPI) (M41,2000); 
Introducing management approach to sustainability i. e. sustainability policies, 
environmental management systems and ISO 14001 application (Addis and Talbot, 
2001); 
Promoting more research on client satisfaction (Business Vantage, 2002), service 
improvement and project value improvement (CRISP, 1999), design improvement 
(CABE, 2002) etc.; 
Producing environmental friendly materials which include recycled materials and 
rapidly renewable products (DETR, 2000); and 
Developing environmentally-friendly projects such as the new Wessex Water 
Operation Centre in Bath (Stansfield, 2001) and Beddington Zero Energy 
Development (Bedzed, 2002) 
The introduction of awards for demonstrating sustainability-related performance such 
as Design Sense Award, Quality in Construction Awards and Civic Trust Awards also 
attract project practitioners for sustainability (Addis and Talbot, 2001). Various 
documents for good practice by British Standard (BS HB 10195,2001), BRE 
(Brownhill and Rao, 2002) and CIRIA (Addis and Talbot, 2001), guide the built 
environment process towards sustainability. 
The initiatives undertaken by the government and others have shown positive signs as 
more companies are becoming more conscious of their responsibilities and there are 
more sustainable projects being built. They have incorporated the concept of 
sustainability in their current projects, company policy and their project plan. 
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Examples of companies which already incorporate the environment and sustainability 
in their project and management are BAA, Carillion p1c, Morrison Construction, 
Marconi plc etc (Addis and Talbot, 2001). Carter and Fortune (2002) found that both 
the quantity and research range has dramatically increased. The articles on 
sustainability increased from 2 in 1990 to 139 in 2000 under the Construction Building 
Abstract. 
3.4.2 The Progress of VM in Construction 
Kelly and Male (1988) undertook research funded by the RICS and concluded that 
value engineering (VE) had a place within the industry but its form needed to be 
adapted to suit UK practice. In the early to mid 1990s, VE evolved into a much 
broader based approach to best value and the term VM became more popular in the 
UK construction industry (Kelly and Male, 2002). Kelly et. al. (1993) and Green 
(1994) began to differentiate between a range of possible value interventions and more 
sophisticated techniques of analysis such as SMART (Green, 1992) and FAST (Kelly 
and Male, 1993) were applied in VM. Apart from the IVM, there are several 
construction professional institutions that have either laid claim to or are expressing an 
interest in VM such as the RICS, CIOB, ICE, CIBSE and APM (Male et. al., 1998b). 
VM is now widely accepted as an important tool in the management of projects and in 
the recent years a number of documents have been published which aim to provide 
guidance for practitioners undertaking the VM process. Examples include: CIRIA 
(Connaughton and Green, 1996), ICE (1996), BSRIA (Hayden and Parsloe, 1996), 
DT1 (1997), Defence Estates Organisation (1998), RICS (1995) and BRE (Hayles and 
Simister, 1999). British Standard has also produced documents on VM, BS EN 12973 
- Value Management (2000) and its supplementary document PD 6663 - Guideline to 
BS EN 12973 (2000). A comprehensive international review of VM practice across 
construction and manufacturing was undertaken by Male et. al. (1998a; 1998b), and 
the results provide a synthesised framework of good practice for construction clients 
and practitioners. Kelly and Male (2002) believe that VM has reached a level of 
maturity within manufacturing and construction whereby the style and content of the 
various workshops is reasonably predictable. 
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More research has been or is being devoted worldwide in order to improve the services 
of VM. These efforts include: 
a) Integrating VM with another approach i. e. VM with RM (Green, 2001; Phillips, 
2002; Hiley and Paliokostas, 2001); 
b) Aligning VM with the client's value system and briefing (Yu et. al., 2004; Kelly 
and Male, 2002; 2001); 
C) VM for design improvement (Thomson and Austin, 2001; Morledge and 
Marriott, 1995); 
d) VM in the UK public sector (Hunter and Kelly, 2003); 
e) Soft approach and issues (behaviour, facilitation) in VM (Thurnell, 2004; Green, 
2004; Lcung and Chu, 2003; Ellis et. al., 2003; Woodhead, 1998); 
f) Theoretical basis and methodological issues of VM (Woodhead and Berawi, 
(2004); Pasquire and Maruo, 2001; Thiry 2001; Barton, 2000; Hayles and 
Simister, 1999) 
g) Computerised system to improve VM (Knott, 2004; Chung and Shen, 2002; 
Assaf et al, 2000) 
3.4.3 Efforts Relating Sustainability to VM 
There are many erudite publications on the subject of sustainability and VM, which 
discuss both as separate subjects. The ones that relate VM with sustainability are very 
few and merely superficial. So far, the written sources acknowledged that VM can 
improve project sustainability, however, research to support this acknowledgement has 
yet to surface. These written sources came from international conferences held by the 
IVM Australia (2002) under the theme of 'Balancing the Scorecard' and IVM Hong 
Kong (1999) under the theme of 'Managing Sustainable Values'. Several papers were 
presented in these conferences, which discussed the importance of sustainability in 
improving value and the potential of promoting VM with sustainability. These papers, 
however, were more theoretical-based than research-based. Information gathered from 
these papers, enabled the building of arguments that support the use and potentials of 
VM for embedding sustainability issues in construction. 
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In the UK, there was some evidence indicating that VM had been used in projects that 
strived for sustainability. The evidence includes the housing development in Stratfilan, 
where VM was used to enhance the community benefits (BRE Scotland, 2001; Addis 
and Talbot, 2001) and the sustainable homes and facilities in Stirlingshire (Hayles, 
2004). Again, this information was mentioned briefly in the websites and reports. 
Many other VM workshops might have been used to uphold sustainability visions, 
which were not known by the public. 
So far, there is limited information that relating sustainability with VM. This can be 
perceived as a lack of awareness among the VM participants and researchers on this 
subject. Several questions have been raised to understand this subject better. These 
unanswered questions indicating gaps in knowledge. Improving this gap would create 
awareness and instigate interest for future improvement 
3.5 THE IMPORTANCE OF INCREASING THE CONSIDERATION OF 
SUSTAINABILITY WITHIN VM 
The efforts to improve sustainability in the construction industry are mainly directed at 
attracting interest and encouraging commitment among construction practitioners, to 
search for ways to increase sustainability thinking and to handle sustainability issues in 
a more effective and efficient way. Much more effort is required before this thinking 
and concept could become the norm in all construction practices. The efforts to 
improve VM, as discussed in section 3.4.2, are directed to push this approach for 
excellence and competitive advantage. To achieve this, VM needs to be aware of any 
new interest in the industry. The growing interest on sustainability in the recent years 
should not be ignored and as a technique aiming for better services, VM needs to 
incorporate sustainability within the practices. Researching in this area would shed 
light on the use of VM in promoting sustainability for projects and instigate interest for 
further research. 
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VM has the potential to play a vital role in aiding the absorption of sustainability 
thinking and issues at critical decision making times in the project process. However, 
the scarcities of information that associate sustainability with VM, indicate that this 
area has not been explored or remains an untapped research area. This situation gives 
the impression that both, researchers and VM community, have paid little attention to 
the importance of considering sustainability issues and their relations to the quality of 
the VM outcome or perhaps, they are simply unaware of the involvement of 
sustainability issues in their VM exercises. As VM is a value enhancement technique, 
sustainability should already be part of its activity and consideration. Sustainability 
issues contribute to value improvement and to achieve value for money, VM needs to 
pay attention to sustainability. By discussing the potentials of VM as a means for 
improving the consideration of sustainability issues within construction, it sheds light 
on the greater role that VM could play in bringing about more sustainable absorption 
for the projects. Without investigation, there is no assurance of the extent to which 
these issues are being considered in VM or the attitude of VM participants towards 
these issues. By understanding the existing practices and problems surrounding it, the 
attention to sustainability in VM would become clearer and any room for improvement 
would be unveiled. 
The lack of discussion and the absence of research caused a gap in knowledge creation 
and dissemination. Without research, present knowledge will be kept at bay and new 
knowledge will not be generated, thus affecting the learning effects. Without research, 
papers and literature will not be produced, as there is no new information to inform the 
public. By undertaking research in this area, new information will be generated, which 
shall act as a catalyst to much other research, and which shall contribute to positive 
learning effects. The lack of literature that relates sustainability to VM need to be 
remedied for several reasons: 
To gain competitive advantage by keeping abreast of recent interest in the 
industry 
0 To reveal any room for improvement with existing practices 
To improve learning effects 
To instigate more works in this area for future improvement 
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3.6 SUMMARY 
This chapter has three purposes: presenting current knowledge of sustainability and 
VM within available literature, reviewing the progress of both subjects and to discuss 
the problem with current situation and the needs of alleviating it. To achieve the first 
purpose, the subject of sustainability and VM were presented individually. For 
sustainability, its definitions, the three main headings of sustainability, the 10 
principles, the advantages and the challenges it faced in construction were reviewed. 
For VM, its background, the purposes, the key features of VM that include the 
presence of facilitators, multi -di sci plinary team, strategic time, effective process and 
the effective techniques and tools, and the challenges that VM encountered for wider 
practice, were presented. To achieve the second purpose, the progress on 
sustainability, VM and the combined efforts were explored. The efforts to improve the 
attention on sustainability have shown a positive outcome as many construction 
participants and companies are becoming more conscious of their responsibilities to 
sustainability. But, more effort is needed to further this attention and acceptance. The 
efforts to VM were more directed to improve further the approach to make it more 
competitive in the industry. Although the publications on sustainability and VM are 
extensive, the ones that relate VM to sustainability aspects are very few. This was 
mostly mentioned in brief or the discussions were made on theoretical grounds. 
Evidence that supports the use of VM to improve sustainability were presented but the 
details were not made public. The research-based information was unavailable, 
indicating the absence of research in this area. Conducting research in this area is 
important because it can fill in the gap in knowledge due to lack of information in the 
industry. Information gained from the research would be useful in promoting positive 
learning effects, recommending improvement and instigating further research, which 
would bring benefit to VM application in terms of competitive advantage, and it would 
also encourage attention to sustainability at critical decision-making times. 
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I 
Chapter 4: Building a Conceptual Model for the Integration of Sustainability into VM 
4.1 INTRODUCTION 
Chapter four discusses the strengths of VM to support sustainability integration, which 
establishes the rationality of incorporating sustainability issues in VM. These strengths 
are derived from its five key features that shaped VM into a powerful value 
enhancement technique. This chapter also discusses the relationship between 
sustainability and VM to demonstrate that VM should already embed sustainability 
issues in the practices. Then, this chapter discusses the theoretical context of 
sustainability in VM, which includes the concept of integration, the effects of 
integration, the success factors that need to be taken into account to ensure effective 
integration and the potential merits that can be reaped from effective consideration. 
This discussion provides an understanding of what 'sustainability integration into VM' 
is all about. It informs that this integration is within the grasp of the VM approach. 
Based on the understanding of the context, a conceptual model for the integration of 
sustainability issues into VM is formulated. This model illustrated that sustainability 
issues need to be introduced in VM early and that they would not have significant 
impact to the process of VM. 
4.2 THE SUPPORTIVE ARGUMENTS FOR INTEGRATION 
The potential of VM to deliver sustainability can be discussed from two perspectives: 
(1) the characteristics of VM which strengthen its capability to enhance sustainability 
consideration and (2) the relationship that exists between the aspects of sustainability 
and the functions and tasks of VM. 
4.2.1 The Strengths of VM for Raising Sustainability 
Yeomans (2002) argued that VM is the most robust mechanism to deliver the balance 
triumvirate of society, environmental and economics. He highlighted several points 
which support his arguments such as the integrated decision making process inherent 
in the VM process, the potential of VM in distilling objectives towards the desired 
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outcomes and the powerful facilitation. Schneider (1999) recommended the 
incorporation of sustainability into value methodology as an effort to move into a more 
resource-efficient construction. These positive remarks on VM to support 
sustainability came from the realisation of the apparent strengths of VM to raise 
sustainability in the project process. These strengths are derived from the key attributes 
of VM, which have been discussed in Section 3.3.4 (page 61). This section delves into 
how these characteristics could provide these strengths. These strengths were 
discussed under 5 headings: the role of VM participants, knowledge dissemination 
opportunity, strategic time, effective process and effective tools and techniques. 
4.2.1.1 The Role of VM Participants 
VM participants are divided according to their roles and responsibilities in the VM 
practices. Each VM study consists of 3 types of participants, namely decision makers 
(clients or clients' representatives), facilitators and team members (Pasquire and 
Maruo, 2001; BS EN 12973,2000). Based on the understanding of the terminologies 
provided under BS EN 1325-1 (1997), decision makers are those people who give 
direction of the VM study and decide on which proposals of the VM that will be 
implemented. VM facilitators are the people who have the knowledge, experience and 
personality to organise, lead and co-ordinate a study in a professional and successful 
way. The VM team members consist of a multi-disciplinary group of people, selected 
for their competence, expertise and responsibility in various aspects of the project to 
work together to produce the best possible proposals for the project. The role played 
by each participant can contribute positively towards sustainability improvement. 
Clients are required to define clearly their goals and objectives. A study by Leung and 
Liu (1998) confirmed that project goals affect the VM participants' behaviour and the 
final outcome. By including sustainability as part of the project objectives, the whole 
process of VM will be directed towards it. The facilitators, who are the intermediate 
persons between clients and team members, hold a strategic position to improve the 
awareness of sustainability. They need to take lead in this area (Dallas, 1999). The 
interaction between clients and VM facilitators at the pre-workshop stage raises the 
opportunity to encourage clients to commit to sustainability. Then the facilitator can 
relay clients' needs to all team members and ensure that the demand is uphold 
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throughout the decision-making. Finally, the skill-mixed team members provide the 
benefits of team working and integration. They will work in unity to achieve what has 
been targeted. 
4.2.1.2 Knowledge Dissemination Opportunity 
The lack of knowledge on sustainability is inhibiting its integration into construction. 
Fong (2003) highlighted the strength of VM as an effective knowledge creation and 
transfer tool. This means that VM is also capable of spreading sustainability 
knowledge among project practitioners. By gathering the participants in one place at 
the same time, the process of giving and absorbing information is faster and more 
effective. The knowledge and importance of sustainability can be planted in the 
participants' mind, which can later be diffused further in future projects or workshops. 
Sustainability concepts can be diffused either by appointing sustainability / 
environmental experts; or through guidance by the facilitator; or through information 
shared by other members. In any case, forwarding this knowledge to the VM team 
allows the members to spread the concept outside the project into their companies, 
other VM studies and future projects. 
4.2.1.3 Strategic Time 
Sustainability aspects should be considered early in the project process and then 
reconsidered at critical points in the decision making process. VM is undertaken at 
early stages of the project process to ensure the maximum impact in influencing the 
project's critical decisions. In the UK, VM workshops are commonly conducted at pre- 
brief, briefing, outline and the final sketch design and pre-construction stage as 
discussed in Section 3.2.3.3. Barton et. al. (1999) stressed that sustainability values 
should be incorporated as early as possible and suggested that VM provides a way of 
doing this. Hayles (2004) discussed that the issues of sustainability raised in the VM 
workshops will result in the inclusion of those issues in the decision made. Bringi'ng 
sustainability into VM at the conceptual stage would encourage the inclusion of 
sustainability objectives in the overall project mission. At the design stage, this effort 
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would lead to the development of sustainable design and at the pre-construction stage, 
this would stimulate the construction to proceed in a sustainable manner. Sustainability 
thinking and plan should blend into the project process. However, without proper 
monitoring, it can fritter away as projects become more complex. The series of 
workshops can act like checking points to ensure that sustainability agenda does not 
dissipate as the project progresses further. 
4.2.1.4 Effective Process 
VM consists of a systematic job plan, which would guide the team through problem 
seeking and solving in a coordinated manner. This job plan would ensure that 
sustainability issues would be part of the efforts generated to produce the proposal of 
VM. Phillips (1999) stated that the VM process can be adapted to align stakeholder 
views and to develop jointly acceptable strategies for moving towards agreed, long 
term, sustainable solutions. Sustainability should not be treated as a discrete agenda. It 
should be part of the project objectives, which could then be incorporated into the 
function analysis diagram. The ideas will be evaluated against the defined functions 
and then developed into greater detail. At the end, the proposal produced from the 
workshop would include features that protect the environment, social interest and long- 
term economic return. 
4.2.1.5 Effective Tools and Techniques 
There are many tools and techniques being applied in a VM in its quest to improve 
value. These tools include the FAST diagram, creative thinking technique, life cycle 
costing and weighted scoring techniques and others. As stated by Hayles (2004), 
through its tools and techniques, VM offers a means for the client to contribute to a 
better built environment and the opportunity to stimulate improvements in the 
construction process. These tools are useful in eliminating unnecessary costs. The view 
that sustainability adds cost hinders a wider acceptance of this concept. By 
demonstrating that sustainability can be economically viable, the acceptance to it could 
be accelerated (Barton et. al., 2000). The capability to eliminate unnecessary cost 
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could be made possible to uphold sustainability needs without rising the total cost. 
Thus, demonstrating that sustainability can be economically viable, would in return, 
stimulate acceptance for sustainability. 
The strengths of VM in improving sustainability consideration are surnmarised as 
below. 
1. Skill-mix participants provide an opportunity to disseminate and broaden 
sustainability knowledge; 
2. Team working and coordination in VM practices would increase the chances of 
sustainability being considered effectively in VM; 
3. Structured job plans can systematically guide a sustainability agenda in detail; 
4. The use of function analysis to identify sustainable issues as project function; 
Availability of tools and techniques within VM to assist in the decision making 
process and to ensure the concern on sustainability is relayed from one stage to 
another; 
6. Strategic time of VM ensures sustainability issues are not sidelined before critical 
decisions are made; 
7. The series of workshop would enable continuous attention on sustainability 
perfonnance; 
8. Action plans following the accepted proposal ensure sustainability plans or design 
being implemented; 
9. VM proposals, which are both cost efficient and fulfil sustainability needs, could 
provide evidence to persuade clients towards this approach in the future; 
10. The tools and techniques are reliable to eliminate any unnecessary cost; and 
11. Availability of facilitators to guide sustainability into the process and bring 
awareness to the members. 
82 
Chapter 4: Building a Conceptual Model for the Integration of Sustainability into VM 
4.2.2 Establishing Link Between VM and Sustainability 
The methodology and structure of VM posed VM as a strategic technique to improve 
sustainability attention in the project process. However, optimising these capabilities 
would be difficult if their purposes or visions were not aligned. Bringing sustainability 
aspects into projects is usually assumed to lead to cost increment (Bordass, 2000). The 
VM practice, on the other hand, is expected to bring reduction to project costs (Norton 
and McElligott, 1995; Connaughton and Green, 1996). It seems that there is a 
conflicting interest between these two. When this happens, sustainability aspects 
would be treated as a discrete problem with an isolated solution (Barrett et. al., 1998). 
Bringing sustainability in VM would feel like adding a burden to VM. It is important 
to show that the purposes of VM and the visions of sustainability are not in dichotomy 
as commonly assumed. To achieve this, the link between VM purposes and 
sustainability objectives need to be established. The principles of sustainability in the 
construction industry, which were presented in column 2 of Table 3.2 (page 49), are 
revisited as they covered a substantial range of sustainability agenda. These principles 
will be used to guide the interpretation of sustainability consideration within the scope 
of VM practices. To achieve this, literature was sought for any hints or information 
that indicated connection between these two. 
Sustainability issues are part of project functions or included in the differing needs of a 
project. The term sustainability may not be used frequently in VM, but issues within it 
such as energy efficiency, minimise waste, good indoor environment, visual effects, 
low running cost, user comfort etc. are common in VM. VM players are no strangers to 
these issues as they regularly appear in VM studies as criteria or components of the 
FAST diagram or value tree searching for basic functions, as illustrated by many 
authors (Hamilton, 2002; Woodhead and Downs, 2001; Schneider, 1999; Male et al, 
1998a; Connaughton and Green, 1996; Norton and McElligott, 1995). From the value 
tree, these functions will be carried to the weighting analysis technique to evaluate 
options in the VM evaluation stage (Hamilton, 2002; Connaughton and Green, 1996). 
Diagrams taken from VM workshop reports of UK public sector construction projects 
illustrate clearly that the aspects of sustainability such as environmental impact, user 
comfort, community, accessibility, life cost are included in the VM decision matrix 
tool (Kelly et. al., *2003). 
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The British Standard EN 12973 (2000), which provides guidelines to VM practice and 
procedures, also has acknowledged the needs of several sustainability aspects such as 
ecological aspects, resources availability, social behaviours, legal constraints, staff 
competence and others. Addis and Talbot (2001) have raised factors such as innovative 
design alternatives, balance between capital and operational costs, whole life costs, 
buildability, risk management and environmental impacts. They stated that VM should 
consider these factors if VM wants to achieve best value rather than lowest cost. 
Phillips (1999) revealed that the incorporation of sustainability objectives within VM 
produces an agreed, long term, sustainable solution. Social sustainability aspects have 
been the main theme in VM workshops for housing developments in Stratfilan (BRE 
Scotland, 2001) and Stirlingshire (Hayles, 2004). With strategic application and the 
right stakeholder mix, VM provides the map and compass towards environmental 
factors and functions being accepted as key project drivers (Yeomans, 1999). The 
inclusion of sustainability in VM leads to a more resource-efficient construction 
(Schneider, 1999). 
The above discussion indicated that sustainability issues are already part of the issues 
raised and considered in VM. The consideration of sustainability issues was not an 
isolated situation. They are already within the scope of VM, intending to improve the 
project value and to satisfy needs. Based on this understanding, sensible meaning for 
sustainability within VM practices is interpreted and encapsulated in the third column 
of Table 4.1. This table shows the link between sustainability and VM in a way that the 
issues and concern of sustainability has been part of the scope and concern of VM. 
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Table 4.1 : Interpretation of sustainability principles in VM approach 
The The interpretation of The interpretation of the 
Principles of sustainability principles construction sustainability 
Sustainable within construction industry principles within the scope of VM 
Development approach __, Putting people at Show concern for people by Show concern for people through 
the centre ensuring they live in a healthy, proposing solutions that promote a 
safe and productive built safe and healthy living environment 
environment and in harmony to occupants and theirs neighbours 
with nature 
Taking a long Safeguarding the interests of Consider long term criteria in 
term perspective future generations while at the proposals i. e. adaptability for future 
same time, meeting today's changes, whole life costs, select 
needs renewable resources 
Taking account Evaluate the benefits and costs Consider costs and benefits of each 
of costs and of the project to society and alternative before recommending the 
benefits environment best one. 
Creating an open Creating a system which can Encourage strong participation and 
and supportive flourish trades, improve maintain good relationships among 
economic system collaboration and resource participants during and after 
efficiency workshops 
Combating Improving the quality of Recommend solutions that stimulate 
poverty and buildings and services, create conducive working and social 
social exclusion jobs opportunities and promote cohesiveness 
social cohesiveness 
Respecting Minimising damage to the Include protection to environment as 
environmental environment and its resources one of the main objectives in the 
limits workshops 
The Assessing risk and uncertainties Assess the risk and uncertainties of 
precautionary before any action and rectify each proposal or decision upon the 
principle possible damage at source. project, environment, society and 
clients. 
Using scientific Using technology and expert Optimise multidisciplinary skills, 
knowledge knowledge to seek information and use effective tools and 
and in improving project techniques of VM for efficiency 
efficiency and effectiveness 
Transparency, Opportunities to improve access Sharing information, encourage 
information to information and encourage equality and promote work in ethics. 
participation and ethics and professionalism 
access to _justice Making the Legislation compliance and Be aware of and comply to 
polluter pay responsibility legislation requirements to ensure 
that client, environment and society 
I are protected 
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4.3 THE CONTEXT OF SUSTAINABILITY WITHIN VM 
4.3.1 Understanding Value, Project Drivers and their Relationship with 
Sustainability 
The industry and its customers are broadening their interpretation of value. Value is 
the term usually used to drive the construction projects into strategic planning, 
management and thinking and careful decision-making. In its simplest definition, value 
is expressed as the ratio of function achieved to its cost as shown in Figure 4.1. 
Function 
Value 
Cost 
Figure 4.1 : Basic definition of value (ICE, 1996; Green, 1990) 
The IVM (2002) has broadened this definition to 'the relationship between the 
satisfaction of many differing needs and the resources used in doing so', as illustrated 
in Figure 4.2. 
What is necessary 
Satisfaction of Needs 
for a desired user 
Value 
Use of Resources Everything that is 
required to satisfy needs 
Figure 4.2: The improved definition of value (IVM, 2002) 
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The elements, issues or criteria that are desired by the clients can be extensive, as 
different clients would have different interests and visions. Their perceptions of what 
are valuable to them vary from project to project. Thus, different projects have 
different project drivers. Project drivers could be time, cost, high quality, state of the 
art design, energy efficient, sustainability and others. The relative importance of 
project drivers is depending on the client's requirements. With the broadening of 
clients' interests and visions, the interpretation of value is becoming more 
sophisticated (Thomson et. al., 2003) and project drivers are diversifying. They now 
extend further to include the subjective nature of value, which relates to the sense of 
responsibility (WS Atkins, 2001), pride (Stansfield, 2001) and ethics (Parkin, 2000a). 
The subjective nature of value is usually influence by a duty of care to the society and 
the environment they live in. It was argued that sustainability aspects would contribute 
to improving project value such as improved quality of output, increase productivity, 
profitability, reduction to life cost and business enhancement (Hayles, 2004; BedZED, 
2002; CABE, 2002; Addis and Talbot, 2001; WS Atkins, 2001; Stansfield, 2001). 
With the diversification of project drivers, it is highly possible that sustainability 
agenda has already become one of the common drivers to construction projects but it 
was frequently not recognised as such. When conducting a VM workshop, identifying 
and the delivering the project drivers are the main concern. By recognising that this 
sustainability agenda is fundamental for the delivery of these project drivers, the issues 
of sustainability would be integrated into the workshop. 
4.3.2 The Concept of Sustainability Integration into VM 
Integration refers to the combination of one or more aspects or elements to form a 
whole body. The concept of integration here refers to the combination of sustainability 
aspects into VM practices to enable those issues to be considered and integrated 
throughout the whole process and decision-makings in VM. The basic premise of this 
concept is to introduce sustainability issues prior to workshop, integrate them into the 
whole VM process and incorporate them into the decisions made in VM. This is to 
ensure that every idea, decision and recommendation is made without neglecting the 
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environment and social needs, whilst at the same time matching clients' economic 
needs. Committing to sustainability during VM could lead to the vision of generating 
good economic returns whilst delivering accountability and excellence in our social 
and environmental performance 
VM seeks to identify those aspects that have little value to the client and those which 
offer added value. Aspects such as public opinion and customer care are increasingly 
becoming areas of interest for clients. It is in these areas that sustainability issues play 
an important role. These small gestures could add a great deal to the clients' image and 
other parties involved (Pasquire, 1999). Apart from that, issues that contribute to 
environment protection also gain much interest among clients. They began to realise 
that caring for the environment is good for business. It enhances quality, reduces long- 
term costs, creates a healthy indoor environment, which promotes productivity and 
others. VM participants have opportunities to ensure that construction projects create 
minimal damage to the environment and society. This is because VM is usually sought 
before vital decisions are made that affect the whole course of project. By attending to 
the needs relating to sustainability, VM can influence the intensity of consideration on 
sustainability in the projects. VM participants can take a pro-active role, within their 
sphere of influence, in providing a more sustainable built environment and producing a 
balanced solution for clients. It is important however, to acknowledge the existence of 
certain boundaries, which limit the influence that VM can have on the vision of 
sustainability such as time constraint and preset scope and interest of study, which vary 
according to the projects and timing of VM practices. The strategy and action taken to 
uphold this idea of integration must account for these boundaries. 
The idea behind integrating VM with sustainability is to put this concern at the 
forefront of VM thinking and along its activities. Being sustainable within VM 
involves commitment to: 
0 Economic sustainability -increasing profitability through efficient use of 
resources (human, materials, financial), effective design and good 
management, planning and control. 
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Environmental sustainability - preventing harmful and irreversible effects on 
the environment by careful use of natural resources, minimising waste, 
protecting and enhancing environment. 
Social sustainability - responding to the needs of people, providing high 
customer satisfaction and working closely with clients, suppliers, employees 
and local communitics. 
The emphasis that participants in the workshop placed on sustainability aspects will 
determine the sustainability 'content' within the workshop. Sustainability should not 
be seen as an 'add on' to VM requirements but truly integrated into all facets of 
planning and design. It is important to capture the essence of sustainability vision and 
be aligned to it as early as possible in a project process. The consideration of 
sustainability in VM should not change the generic process of VM, as it only affects 
the scope and focus of study. The effect of integrating sustainability into VM is 
discussed next. 
4.3.3 The Effects or Sustainability Integration to the VAI Process 
Bringing sustainability into VM would affect the scope and focus of study. 
Sustainability issues would be included as part of the needs of clients, which forces the 
facilitators and team members to work towards that direction. Introducing 
sustainability issues, however, should not affect the process of VM, which has been 
widely accepted in the industry. Instead, the issues would be integrated into the 
process without interrupting the smooth flow of VM. 
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The effects of bringing sustainability into VM are discussed on three levels: input, 
process and output, as shown in Figure 4.3. Input level is at the VM pre-workshop 
stage, where the needs of clients are defined and the information needed for the 
workshop is gathered. Integrating sustainability at this stage would affect the scope of 
the study. By introducing sustainability issues and their importance, clients would 
become aware of it, which in turn, would stimulate interest and perhaps, increase 
demand for it. 
The process level refers to the workshop stage, where the efforts are directed to 
produce the best solution for the clients or when the input is transformed into output. 
17he consideration given to sustainability at this stage is influenced by the demand 
from clients, which has been defined in the input level. Bringing sustainability issues 
into VM should not interrupt the flow of the VM process. But, it encourages the VM 
participants to include these issues when undertaking the tasks within the job plan. The 
output level refers to the post-workshop stage, where the outcome from the workshop 
is being appreciated and implemented. The effect of sustainability integration into VM 
is seen by the quality of VM outcome, where the tangible and intangible value is 
achieved. The effects of sustainability integration into VM are discussed further below. 
4.3.3.1 The Input of Sustainability 
To raise awareness on sustainability and to ensure that its issues are included in VM, 
they need to be introduced to clients first. The importance of these issues to the project 
need to be made explicit, which should attract clients' interest and stimulate demand 
for it. Once clients express commitment for sustainability, they would be included in 
the statement of needs, which would secure inclusion of these issues in the rest of the 
VM activities. The activities involved in bringing awareness on sustainability at this 
early stage of VM are illustrated in Figure 4.4. 
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4.3.3.2 Processing Sustainability 
By including sustainability objectives in the statement of needs, the related issues will 
be dealt with effectively using the job plan at the workshop stage. All activities within 
workshop need to take into account all three aspects of sustainability: economic 
benefits, environmental protection and social well being (see figure 4.3). Having 
identified sustainability as part of the project's objectives, they would be presented to 
all team members and included during the functional analysis stage. Ideas generated 
during the creativity phase are evaluated against the defined functions and objectives. 
The proposals are then developed and presented to the decision makers, highlighting 
the estimated cost savings and the features that protect the environment, social 
interests and long term economic returns. Figure 4.5 is used to illustrate the efforts 
within the VM workshop to uphold sustainability needs. Efforts at the pre-workshop 
and post workshop stage are included as well. Figure 3.3 (page 68), was referred to 
define the VM activities. 
Introducing 
sustainability 
issues 
Preparation 
of VM 
Inclusion of 
sustainability in 
the statement of 
needs 
Improving the 
awareness on 
sustainability 
Gaining 
commitment for 
sustainability 
Figure 4.4: Improving the awareness on sustainability at the pre-workshop stage of 
vm 
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4.3.3.3 The Output of Sustainability 
The clients would decide to accept, partially accept or reject the proposal produced 
from the workshop. If accepted, plans and strategies would be formulated to 
implement the proposal. These activities would take place at the post workshop stage 
of VM. No study has been conducted to demonstrate that VM proposals that 
incorporate sustainability issues would have higher chances of being accepted. This, 
by itself, can emerge as one research project. This section discusses the effect of 
integrating sustainability to the outcome of VM. As shown in Figure 4.3, incorporating 
sustainability could lead to the improvement of tangible and intangible value. Tangible 
value includes profit, life cost and productivity, shorter time, quality improvement and 
others. They are usually the direct purpose of conducting a VM workshop. Intangible 
value includes sense of security, image, responsibility, pride and others, which relates 
to feelings and positive appreciation. Intangible values will be the additional advantage 
to the project. The effects of intangible value would last longer even after the 
completion of the construction works. Both should increase the quality of the 
proposals and make them more attractive. The relationship of tangible and intangible 
value with the outcome of VM is illustrated in Figure 4.6. 
Figure 4.6: The relationship of tangible and intangible value with the outcome of VM 
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4.3.4 The Success Factors for Integration 
-3 
There are several factors that need to be taken into account to ensure effective 
integration. These factors are discussed under six headings, known as the 6Cs: 
clarification, commitment, conversion, condense, continuity and control. These factors 
are useful in formulating strategies and plans for future improvement. I 
Clarification 
One of the critical success factors for VM studies is having clear objectives 
before the workshop takes place (Shen and Liu, 2003). It is a mutual I 
understanding that VM participants comply with clients' demands. Thus, making 
overt and clear the clients' needs, demands or expectations on sustainability 
related issues or objectives to VM facilitators and team members is vital to 
ensure sustainability is being incorporated into VM. Clients need to clarify what 
they want, which will then be refined by the facilitators. Moving forwards, the 
facilitators will clarify these needs to team members. At the end of the workshop, 
the team and the facilitators need to illustrate clearly (clarify) that client's 
demands have been met by presenting evidence which includes calculations, 
projected benefits, risk assessed etc. Integrating sustainability in VM practices is 
a success if the proposals, which contain sustainability aspects, are to be 
accepted for implementation. 
b) Commitment 
Shen and Iju (2003) revealed from their survey that support and commitment of 
the clients and participants of VM is the most important factor to ensure a 
success of a VM study. This factor applies to sustainability integration into VM 
as well. Commitment towards sustainability rests in the hands of all people 
involved in the VM studies. For clients, apart from expressing their needs, they 
should show commitment by avoiding pressures on the team with regard to cost 
and time, which would affect the overall performance. For facilitators and team 
members, commitments can be shown by the 'joined-up' thinking and working 
in unity to achieve what have been targeted. Commitment is also vital after the 
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workshop. A carcful and extcnsivc action plan nccds to bc dcviscd and 
implcmcntcd. 
C) Condense 
The VNI workshop usually takes up a few days. Sometimes, due to client's 
pressure, it could be reduced to half a day only. Hence, considering sustainability 
issues can only be made possible if those important and related issues were 
identified at the time of the VM study or beforehand and summarised to suit the 
time limitations. Without suitable preparation, the issues in hand may not be 
apprehended effectively. 
Control 
To ensure that sustainability issues do not dissipate as VM progresses, the 
incorporation of a sustainability agenda needs to be controlled and maintained 
throughout the VM process. 77his task should be borne by the VM facilitators, as 
they are in charge of overseeing the whole process. Checklists and guidelines 
could be used to assist this task. 
Continuit 
Sustainability achievement will not be a success if it only dwells within the VM 
workshop and is not implemented afterwards. This factor highlights the need for 
continuity in work. Once the proposal is accepted, an action plan will be 
prepared, which should include a certain plan and strategy to uphold 
sustainability. This ensures that sustainability consideration is implemented. A 
good proposal is only rewarding when it has been effectively implemented. 
I 
0 Conversion 
Clients would be interested in environmental protection or social well being if 
they gained something out of it. Hence, to persuade clients towards 
sustainability, the benefits need to be converted into monetary or economic 
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terms, i. e. profitability, cost efficiency, business enhancement, productivity, 
image etc. The decisions to protect the environment and social needs would 
improve the clients' economic situation and bring long-term merits to their 
business. The team needs to highlight these benefits while presenting the 
proposals. 
4.3.5 The Potential Merits from Integration 
The merits expected from effective integration are presented from two perspectives: 
1-3 i7 (1) merits to sustainability consideration and (2) merits to the VM approach. The 
merits to sustainability are summarised below: 
* Having a means to influence the clients to pursue sustainability; 
10 Reducing the conflicting interest between cost and environmental and social 
Fj 
4 consideration; 
Enabling the promotion of sustainable design and sustainable planning in the 
project; 
Providing an opportunity to diffuse this concept among project practitioners; 
Encouraging sustainable thinking among project participants; and 
9 Enabling sustainable issues to be systematically considered in detail before 
making decisions. 
I) 
A successful integration would profit VM practice as well. As stated by Fong (2003), 
VM may enjoy greater popularity if it becomes connected to the rapidly growing 
interest in providing sustainable solutions for the building environment. The merits to 
VM are surnmarised as below. 
Bringing improvement to services offered especially in quality of advice given 
and proposal produced; 
0 Acting as a catalyst for VM practitioncrs to improvc thcir knowlcdgc about 
sustainability and to use this knowledge to the best interest of clients and 
projects; 
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e Ensuring that VM remains competitive in delivering it services; 
9 Attracting more clients to undertake VM in their projects (wider use); and 
* Producing proposals which are cost effective and sustainability efficient, which 
would encourage acceptance of proposals; 
4.4 THE CONCEPTUAL MODEL 
The proposed conceptual model for integrating sustainability into VM is illustrated in 
Figure 4.7. The model was built based on the understanding the theoretical aspect of 
integration as discussed earlier in this chapter. The concept of integration, the effects 
of bringing sustainability into VM and the factors that need to be taken into account 
when integrating sustainability are reviewed. This model was supported by the 
perception that VM is capable of integrating sustainability into its practices as 
discussed under Section 4.2.1. The model also treated sustainability issues as part of 
the scope of VM as discussed under Section 4.2.2. 
The flow of this model follows the process of VM as discussed in literature. This 
model integrates the concept and issues of sustainability within the activities of VM. It 
is proposed to introduce the sustainability issues to the clients at pre-workshop. Issues 
that have gained the client's interests would then be treated as part of client's needs 
and included in the statement of needs. These needs are then brought into the VM 
workshop and then incorporated into the function analysis. Ideas are then generated 
and the best ideas are selected for further development. When presenting the proposal, 
it is expected that the features of sustainability will be highlighted along with other 
important aspects such as cost estimation, time estimation and others. The accepted 
proposal will be implemented. Proposal will be revised if it is partially accepted and if 
the proposal is rejected, the objective of the VM workshop need to be revised and new 
ILI 
VM workshop is recommended. 
This model proposes that the integration of sustainability issues into VM begins at the 
Pre workshop stage. The consideration of sustainability issues within the rest of the 
activities in VM process will be influenced by this early step. 
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Figure 4.7: The proposed conceptual model for integrating sustainability issues into 
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4.5 SUMMARY 
In proposing a conceptual model for the integration of sustainability into VM, it is 
necessary to explore and discuss the overall context of integration. To achieve this, this 
chapter began by discussing the arguments that support the use of VM for 
sustainability improvement. The strengths of VM were presented and the link between 
these two was established. The strengths include the strategic role of VM participants, 
knowledge dissemination opportunities, strategic time, effective process and effective 
tools and techniques. The link between these two informed that sustainability issues 
are already part of VM. This link was encapsulated in Table 5. L Then, the concept of 
value and its relationship with sustainability were presented. The concept of 
integration was presented to understand its meaning, intentions and ideas behind 
integration. The effects of bringing sustainability into VM were discussed in three 
stages: input, process and output. It was proposed that to ensure effective integration, 
there are six factors that need to be taken into account, which include clarification, 
commitment, conversion, condense, continuity and control. The merits to sustainability 
and VM approach, expected from integration were also postulated. Based on the above 
understanding, a conceptual model, which encapsulates the activities in VM from pre- 
workshop to post workshop, was presented. The model suggested that to incorporate 
sustainability, the activities in the pre-workshop stage are vital. The consideration of 
sustainability issues within the rest of the activities in VM process will be influenced 
by this early step. 
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5.1 INTRODUCTION 
The theoretical understanding built from the previous chapter indicated that 
sustainability issues should already be part of VM scope and that VM would be an 
effective way to raise the awareness of sustainability in a construction project. Two 
surveys were conducted with the aim of providing evidence to support these theories. 
Additionally, these surveys attempted to understand the consideration given to 
sustainability issues within current VM practices. Chapter five presents the process 
involved in carrying out those surveys. It also presents the surveys' findings, which 
demonstrate that although sustainability issues have been integrated in VM, there are 
some gaps in practice caused by certain barriers to integration. The existence of these 
barriers indicates the need for further improvement to encourage better sustainability 
integration in the future. 
5.2 THE PRACTICAL SURVEYS 
Two surveys were conducted to investigate the consideration of sustainability within 
VM. This was the third phase of the research as illustrated in the concept map (Figure 
2.2, page 19). The first survey, called Survey 1, was minor and only intended as a 
background study. The second survey, called Survey 2, was the main study at this 
phase. The process involved in undertaking each survey, their findings, their 
conclusions and their limitations are presented separately below. 
5.3 SURVEY1 
53.1 The Process of Survey 1 
This survey was considered as a pre-survey aiming to overview the experience relating 
to VM practice and the diffusion of sustainability knowledge among construction 
participants. To achieve this aim, a set of six questions was prepared. The first three 
questions were focussed on surveying the respondents' experience or involvement in 
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VM, while the last three questions were prepared to survey the incorporation of 
0 sustainability agenda within the respondents' companies or their experience with 
sustainable projects. These questions were closed typed and straightforward. This 
survey also intended to identify those respondents who could participate in the next 
survey. These respondents were requested to provide contact details of their colleague 
who had been involved in VM, i. e. a snowball style of sampling for second survey. A 
sample of these questions is enclosed in Appendix B. As infon-ned in Section 2.7.2.1 
(page 31), these questions were inserted as one section in a questionnaire prepared for 
a largcr unconncctcd study, callcd IMMPREST. 
The sample for INIMPREST research consisted of various construction clients, 
professional consultants (designers, surveyors, planners and others) and contractors. 
Their names were gathered from their involvement with vajious workshops conducted 
in 2002, searching for innovative ways to improve construction practice. The sample 
was selected by the IMMPREST research team. As VM involves multidisciplinary 
participants, ranging from clients and facilitators to various experts of different 
backgrounds, this IMMPREST sample was deemed suitable for achieving the aim of 
Survey 1. The researcher of Survey I was involved in distributing the IMMPREST 
questionnaire, along with the questions for Survey 1, and contacting the respondents to 
facilitate in answering the questions and to improve the response rates. The discussion 
here is focused on Survey 1 only. 
Survey I was conducted in December 2002 with 293 questionnaires distributed via 
post. A follow up session took place in January 2003 by phoning those respondents 
who had not replied to the questionnaires. By the closing date, a total of 71 
questionnaires had been returned (24 percent responses). 
The data was divided into two categories: VM and sustainability. Then, they were 
coded, counted and presented using diagrams from Microsoft Excel. The findings are 
discussed next. 
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5.3.2 The Findings of Survey I 
The respondents were categorised according to their roles in the construction: client, 
architect, design engineer, project manager, specialist manufacturer, contractor and 
other (value manager, risk manager, building surveyor, facilities manager and cost 
consultant). The questionnaires were distributed almost equally according to each 
category. The number of responses received from each category is shown in Figure 
5.1. The diagram shows that 30 percent of the responses were obtained from the 
contractor category. The lowest was the architect category. This response indicated 
that contractors were the group with great interest on standardisation, which was the 
core of IMMPREST project. As contractors are also known as one of the participants 
in VM workshop, they were viable to answer the questions of Survey 1. However, it 
was noted that the findings of Survey I were largely based on the contractors , 
involvement in VM and sustainability. Those people who are usually involved early in 
construction projects such as clients, architects and project manager were among the 
least responses gathered. 
25 
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Figure 5.1: Total responses for each respondent's role 
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Out of these 71 responses, a total of 59 respondents claimed to have experience with 
VM. The remaining 12 respondents had no experience in VM and their companies 
were not involved in any VM activity. Out of 71 responses, a total of 52 respondents 
claimed to have been involved in sustainable projects or their companies are conscious 
about sustainability agenda. The remaining 19 respondents were the opposite. When 
integrating this data together, the respondents who had experience of VM and were 
aware about sustainability were 46 in total. Another 13 respondents claimed to have 
been involved in VM but were unaware about sustainability while another 6 were the 
direct opposite. The remaining 6 respondents admitted to having no experience in 
either. The results are illustrated in Figure 5.2. 
Q 0/- 
18'/o 
8% 
6% 
M Experience in VM and sustainability concept 
0 Has experience in VM only 
0 Has experience with sustainability concept only 
0 No experience at all 
Figure 5.2: Distribution of respondents' experience or awareness in VM and 
sustainability 
Based on this survey, the diffusion of VM practice and sustainability knowledge was 
good. The ma ority of respondents were involved in VM, indicating that it has been i 
practiced widely and the majority of respondents were aware of sustainability, 
indicating another positive sign from the efforts by various parties to improve the 
dissemination of sustainability knowledge into construction practices. There was no 
indication at this point that respondents, who had knowledge of both VM and 
sustainability, had made use of their knowledge to address sustainability in VM. But 
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this finding was a promising sign. The VM participants, who are knowledgeable in 
19 sustainability, would have greater potential to apply this knowledge when conducting 
VM. There was a small group of respondents that had not been involved in either VM 
or sustainability. This gap was a sign for further efforts to encourage wider practice of 
VM and increase awareness on sustainability among construction practitioners Those 
respondents who had been involved in VM but admitted to be unaware about 
sustainability foreboded. the possibility that their VM workshops might have been 
conducted without much considemtion of the issues of sustainability. 
. 
5.3.3 The Conclusions of Survey I 
From the findings of Survey 1, it was concluded that: 
a) VM has been practiced widely in the construction industry and the sustainability 
I- agenda has gained the attention of the construction practitioners; 
b) There was a good prospect that sustainability aspects had been considered in 
VM, as many respondents who had experience in VM were also aware about 
sustainability. 
5.3.4 The Limitation of Survey I 
Survey I was integrated into a survey for the IMMPREST research project. Although 
the sample represented a wide range of construction practitioners, only those who were 
interested in standardisation responded to the questionnaire. Thus, the responses 
gathered in Survey I were influenced by this interest. As a result, contractors became 
the majority group of respondents. Many clients, architects and project managers 
F 
V included in the sample did not respond to the IMMPREST questionnaire, thus limiting 
the opportunity for Survey I to gain responses from these groups of people. 
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5.4 SURVEY 2 
-1 
5.4.1 The Process of Survey 2 
Survey I discussed above concluded that the prospect of sustainability being integrated 
in VM was good. Survey 2 aimed to demonstrate that this prospect was actually true in 
the present practices of VM. Thus, Survey 2 had three purposes. 
a) To provide evidence to support the theories that: 
Sustainability issues are part of VM 
VM is an effective way to raise sustainability in the project process 
b) To reveal the current situation in VM with regards to sustainability consideration; 
and 
c) To identify any barriers to integration. 
ý13 
To achieve this, a questionnaire was prepared. This questionnaire had two sections. 
Section A sought general information about respondents. Section B, consisted of 9 
questions, which focused on relating sustainability to VM. The questions and their 
purposes are summarised below. 
Question 2.1 to identify the roles of respondents in VM workshops. There are three 
roles of VM participants, who could contribute to sustainability 
integration as stated in Section 4.2.1.1 (page 78). 
Question 2.2: to acknowledge the level of respondents' experience and or 
understanding on both subjects. The higher the level of experience and 
understanding, the more reliable the results should be. 
Question 2.3: to identify the stages at which VM workshops are usually undertaken. 
This assists in identifying the stages to focus when assessing VM 
performance later in the research. 
Question 2A listed various issues of sustainability in construction projects based on 
the extensive literature review. This is to identify issues that are 
considered important in VM. 
Question 2.5: to allow the respondents to add more issues, which in their opinion, 
were important to VM. 
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Question 2.6: to rate the performance of VM from the respondents' point of view. 
This gives a general idea of the consideration given to sustainability 
within VM practices. 
Question 2.7: to probe the respondents' knowledge regarding the availability of 
assessment methods to assess VM performance in the industry. This is 
to acknowledge the existence of any assessment methods for measuring 
VM performance in the industry, which could be referred to when 
developing the performance assessment tool for this research. 
Question 2.8: to probe the respondents' knowledge regarding the availability of 
assessment methods, which can assess the consideration of 
sustainability issues in VM. This is also to confirm the findings of the 
literature review that there are no such methods in the industry. 
Question 2.9: consists of various statements, seeking agreements from respondents to 
support the use of VM for sustainability. These statements were 
prepared based on the understanding of the theoretical knowledge built 
in Chapter 4. 
The questionnaire was designed to be concise and simple to attract the respondents. It 
consisted of a mixture of open, closed and scaled type questions. A total of 5 fellow 
doctoral students were approached to provide peer examination on the questionnaire 
before they were distributed to the respondents. An example of the questionnaire is 
attached in Appendix C. At the end of the questionnaire, an additional note was 
included to request participation in the next stage of this research i. e. testing the 
assessment method developed in this research. 
The sample for this survey had to consist of those who had experience in VM 
workshops. The sample consisted of clients, contractors, project managers, value 
managers, quantity surveyors, architects, consulting engineers and others (according to 
the list in Section 3.3.4.2, page 63), who claimed to have experience with or had been 
involved in VM. The purposive sampling style was adopted in this survey. The names 
of potential respondents were obtained from browsing the websites of IVM and private 
construction companies, seeking specifically for construction practitioners who were 
involved in VM- Snowball sampling style was also applied, when the respondents' 
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contact details were gathered from Survey 1. A total of 360 respondents were gathered 
and contacted to conduct this survey. 
Survey 2 was conducted in February 2003. A total of 360 questionnaires were 
distributed by post. Techniques to improve response rates (see Section 2.7.3.2, page 
36) were adopted. By the end of February, those respondents who had not replied to 
the questionnaire were contacted by email or telephone, as a follow up session. A total 
of 120 (33 percent) questionnaires were returned. 
The data gathered was analysed qualitatively and quantitatively. The averaging 
statistical analysis was mainly used to calculate totals, percentages and averages. 
Qualitative technique was applied to make sense of meanings. Contextualising strategy 
was used to connect statements, opinion and comments to provide a coherent picture. 
The findings are presented in tabular format or charts or graphs. Tabular format is used 
because it allows the data to be directly compared. Charts and graphs give an 
immediate graphic comparison of one function against all others. The findings are 
discussed next. 
5.4.2 The Findings of Survey 2 
As stated in Section 4.2.1.1, the three roles of VM participants can contribute towards 
integrating sustainability. In any VM, the ratio of team members will be more than the 
clients and the facilitators. The exact ratio is unconfirmed as the number of people in 
one VM varies between 10 to 20 people. It was expected that in this survey, the 
responses from those in 'team member' category would be more than the rest. This 
was confirmed when out of 120 (33 percent) questionnaires returned, 59 (49 percent) 
of the respondents were involved in VM as the team members. Another 26 (22 
percent) were responses gathered from VM facilitators and 35 (29 percent) from 
clients /clients' representatives. The distribution of these respondents is presented in 
Table 5.1. This table also shows that all value managers involved in VM study are 
facilitators. But, this role can be filled by other participants such as the project 
managers or the contractors. This table also showed that contractors were the largest 
group of respondents and the rest were almost evenly distributed. 
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Table 5.1 : Distribution of roles in construction with roles in VM 
Role In Value Management 
Total Role In Construction Facilitator Client representative Team member response 
Client 0 10 2 12 10% 
Architect 2 4 7 13 11% 
Consulting / Design Engineer 0 4 11 15 13% 
Cost Consultant 2 4 6 12 10% 
Project Manager 2 10 5 17 14% 
Value Manager 12 0 0 12 10% 
Contractor 4 1 23 28 23% 
Other 4 2 5 11 9% 
Total 26 35 59 120 100%1 1 
i 22% 29% 49% 100% 
To support the reliability of data gathered, the experience of respondents with regards 
to involvement with VM and knowledge on sustainability were surveyed. Higher level 
of experience and knowledge increases the reliability of the data. A five-level scale 
was used and the results are presented in Figure 5.3. This figure shows that both, VM 
and sustainability levels, have a convex curve-shaped. At first, the number of 
respondents with 'very high' experience in VM exceeded the knowledge of 
sustainability. This position reversed at 'high' and 'moderate' levels and then changed 
back at 'low' and 'very low' levels. The majority of respondents (80 percent for VM 
and 94 percent for sustainability) claimed to have very high, high or moderate levels of 
knowledge on both subjects. This brought confidence that the data gathered were 
reliable because most respondents had a satisfactory degree of understanding of both 
subjects. 
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Figure 5.3: Comparison between level of knowledge / experience between VM and 
sustainability. 
Part of this research aimed to evaluate the consideration given to the issues of 
sustainability within VM practices. To achieve this, an assessment method was needed. 
This survey was used to probe the respondents' knowledge regarding the availability 
of assessment methods to assess VM performance in the industry. From this survey, a 
total of 87 respondents were not aware of any method that could be used to assess 
overall VM performance. The remaining 33 respondents claimed to have 'in-house' 
methods to assess their VM performance. But more information about these methods 
was unobtainable due to confidentiality status. To probe further, the respondents were 
asked about the availability of any tool that can assess sustainability consideration in 
the VM approach. A total of 90 respondents answered 'no' and the remaining 30 
respondents answered 'yes'. Half of those who answered 'yes' had in-house methods 
and the rest admitted to having checklists of issues which needed to be considered in 
VM, which included sustainability issues. They claimed to refer to an industry tool 
such as BREEAM, KPI, Ecohomes rating system, BRE sustainability checklist, 
CEEQUAL and BSRIA code of environment practice when making those checklists. 
Based on these findings, it is confirmed that apart from the respondents' in-house 
method, which cannot be disclosed to the public, there has been no assessment method 
developed for measuring sustainability performance within VM. Hence, in developing 
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an assessment method for this research, all the methods named by the respondents will 
be referred to in order to search for a possible adoption. 
This survey also intended to identify whether there was a certain stage in the project 
process where VM studies were most commonly conducted. If there was, the 
evaluation of VM performance might be focused on that particular stage only. There 
were five stages in project process where VM were commonly conducted (see Section 
3.3.4.3, page 63 for description of these stages). Table 5.2 encapsulates the results, 
which revealed that VM has been widely conducted at all these five stages. VM at the 
pre-construction stage was the most common while VM at the pre-brief was the least 
common. The fact that the majority of the respondents were from the contractor 
category might have affected this result. As VM studies were commonly conducted at 
all of these five stages, the evaluation of VM performance needs to be studied at all 
these stages. 
Table 5.2: The frequencies of VM studies at project stages 
VM stud ies at project stages 
Stages Always Most of 
the time 
Sometimes Rarely Never 
Pre-brief 8 23 29 46 14 
Brief 10 27 42 31 10 
Outline Design 12 29 47 25 7 
Final Design 20 38 36 20 6 
Pre-construction 22 34 42 19 3 
The rest of the findings are discussed under three subheadings according to the 
purposes of this survey 
5.4.2.1 Supporting the Theories Relating to Sustainability and VM 
There were two theories forwarded from Chapter 4: 
a) Sustainability issues are part of VM 
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b) VM is an effective way to raise sustainability in a project process 
By responding to the questions that were focused on matters concerning sustainability 
and VM, the respondents acknowledged that sustainability issues are part of VM 
scope. All respondents admitted to considering sustainability issues within their 
practices in question 2.6. There were five levels of consideration on sustainability 
associated with this question: 
Very High - consider almost all sustainability issues listed in question 2.5 
High - consider most of the issues 
Moderate - consider some of the issues 
Low - consider a few of the issues 
Very low - no consideration of the listed issues 
As shown in Figure 5.4, the majority of respondents (52 in total) rated their 
consideration on sustainability as moderate. Another 37 respondents rated their 
consideration on sustainability as high, another 25 rated it as low and the remaining 
rated it as very high. No respondents claimed to have no consideration on the 
sustainability issues. 
60 
50 
40 
30 
20 
10 
0 
Figure 5.4: The rate of sustainability performance within VM 
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To support the second theory, several statements were prepared under Question 2.9. 
These statements, which were encapsulated in Table 5.3, were derived from the 
understanding of the theoretical aspects of sustainability integration in VM discussed 
in Chapter 4. Not all statements in Question 2.9 are presented in this table. Those 
statements that have been removed will be discussed later in the next two subheadings. 
The numbering of the statements in Table 5.3 is maintained as in the questionnaire. 
There were five levels of scales in this question (strongly agree to strongly disagree). 
For result presentation, these scales were grouped into three, positive (strongly agree 
and agree), neutral (neither agree nor disagree) and negative response (strongly 
disagree or disagree). 
Table 5.3: The results on statements supporting the use of VM for sustainability 
Strongly Neither Strongly 
Statements agree or agree disagree 
agree nor or 
disagree disagree 
a. VM is a suitable tool to achieve sustainability 57% 36% 8% 
in construction 
b. Integrating sustainability in VM forces VM 73% 23% 5% 
participants to focus on issues relating to 
social and environment 
d. Presenting that sustainability benefits can be 48% 38% 14% 
gained from the VM proposal to the client 
will increase the chances of the proposal 
being accepted 
e. Sustainability can be achieved effectively 79% 19% 2% 
through continuous attention on its aspects at 
critical decision making stage 
i. VM provides opportunity to spread the 55% 37% 8% 
sustainability knowledge among its members 
j. VM enables sustainable issues to be 55% 38% 7% 
considered in detail and systematically 
o. VM can promote sustainable design for 71% 22% 8% 
projects 
p. Considering sustainability in VM could 58% 36% 7% 
promote integrated working practices 
q. Addressing sustainability in VM could reduce 57% 34% 9% 
conflict between fulfilling environmental and 
social needs with clients' limited budget 
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The ma . ority of respondents gave positive responses to the statements in Table 5.3. A 
total of 57 percent respondents agreed that VM was a suitable tool in achieving better 
sustainability in construction and 73 percent of the respondents believed that 
integrating sustainability in VM would force VM participants to focus on issues 
relating to social and environment. Less than 50 percent of respondents thought that 
integrating sustainability in VM would increase the chance of the proposal being 
accepted. Perhaps further study to prove this could be suggested in the future to bring 
confidence to this statement. Nearly 80 percent of the respondents agreed that 
sustainability should be considered at critical decision making times. A total of 55 
percent of respondents believed that VM provides an opportunity to spread 
sustainability knowledge among its members and agreed that VM enables 
sustainability issues to be systematically considered in detail. Last but not least, the 
majority of respondents thought that bringing sustainability into VM would promote 
integrated working practices, would promote sustainable design for projects and would 
reduce the conflicting interest between environmental and social needs with the 
clients' limited budget. 
It is also important to note that the percentages of respondents who chose to be neutral 
in providing their opinion were quite high (between 19 percent to 38 percent). 
Although this five-level scale (with the sense of neutrality in the middle of the scale) 
has been widely used in research work (Czaja and Blair, 1996), it appeared that having 
a neutral choice was an escape door for many respondents. It was believed that this 
situation arose because this research area has not been given much attention before, 
resulting in a lack of awareness and uncertainties of whether to agree or disagree on 
the listed statements. 
5.4.2.2 Current Practice of VM with Regards to Sustainability Consideration 
Survey 2 investigated the current consideration of sustainability in present practices of 
VM. It was revealed that there were gaps in VM practices with regards to 
sustainability consideration. The gaps were discussed from three angles (1) the 
differences between the expected performance and perceived performance of 
sustainability within VM practices from the perception of VM participants; (2) the 
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uneven integration of sustainability among VM practices; and (3) the diffusion of 
sustainability knowledge during the VM studies. 
The first gap was the differences between the levels of sustainability consideration 
expected from VM studies with the perceived performance during VM practice. To 
achieve this, the results gathered from Question 2.4 were compared with the results of 
Question 2.6. In Question 2.4, the respondents were requested to rate the importance of 
the listed sustainability issues to VM to bring better sustainability in construction 
projects. Table 5.4 encapsulates the results of Question 2.4, which are presented in 
averaging technique i. e. mode and mean 
From Table 5.4, the majority of respondents rated almost all issues as either 'very 
important' or 'important'. The overall mean is 4.0 in the scale of 5, indicating that the 
respondents believed that the issues of sustainability were important and should be 
addressed during VM studies. For comparison, the respondents were then asked to rate 
the degree of inclusion of sustainability issues within VM practices in Question 2.6. 
The results are discussed in Section 5.4.2.1 in Figure 5.4. Because of the unavailability 
of method, which could be used to assess the actual performance of VM with regard to 
sustainability at this present moment, this investigation had to rely on the respondents' 
experience and perception. The majority of respondents rated the performance as 
'moderate'. When averaging the scores, the overall mean is 3.2 in the scale of 5. It 
seemed that there was a discrepancy between what had been deemed important (4.0 in 
mean) with what had been considered during the workshops (3.2 in mean). 
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Table 5.4: The importance of sustainability issues in VM 
mean --T -4ode 
Environmental issues 
a. Location selection 3.89 Very important 
b. Material selection 4.41 Very important 
c. Waste minimisation 4.32 Very important 
d. Energy consumption 4.53 Very important 
e. Pollution control 4.33 Very important 
f. Transport 3.73 Imp rtant 
g. Water conservation 3.79 Important 
h. Ecology and biodiversity 3.68 Important 
i. Heritage and amenity 3.45 Important 
Social issues 
a. Health and safety 4.57 Very i portant 
b. User comfort / satisfaction 4.39 Very important 
c. Community welfare 3.79 Important 
d. Social involvement 3.46 Moderate 
e. Workers' welfare 3.98 Important 
f. Learning opportunity 3.40 Moderate 
g. Accessibility 3.96 Important 
h. Aesthetics 3.88 Important 
Economic issues 
a. Whole life cost 4.55 Very important 
b. Effective management 4.03 Important 
c. Communication / information 3.78 Important 
d. Employment of participants 3.58 Important 
e. Legislation compliance 4.18 Very important 
f. Profitability 4.03 Very important 
g. Improving supply chain 3.83 - Important 
h. Improve image 3.69 Important 
The result shown in Figure 5.4 also indicated the uneven integration of sustainability 
among VM practices. There were only 5 percent of respondents who rated their 
absorption on sustainability as 'very high, 31 percent as 'high', 42 percent as 
'moderate' and the remaining 21 percent as 'low'. Although this result confirmed that 
sustainability issues are already embedded in VM as discussed in Section 5.4.2.1., the 
uneven distribution indicated that the consideration of sustainability issues varied from 
workshop to workshop. Further improvement by increasing awareness on 
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sustainability could mean that those at the low and moderate level could move up to a 
better level. 
Knowledge of sustainability among VM participants is necessary to effectively apply 
this knowledge within the VM practices. As discussed in Section 5.3.2 using Figure 
5.3, a total of 94 percent of respondents claimed to have satisfactory knowledge on 
sustainability. To articulate the diffusion of sustainability knowledge within VM 
studies, three statements were included under Question 2.9. The results are 
surnmarised in Table 5.5. 
Table 5.5: Statements relating to sustainability knowledge among VM participants. 
Strongly Neither Strongly 
Statements agree or agree disagree 
agree nor or 
disagree disagree 
g. Clients always demand a higher environment 18% 33% 49% 
performance in their projects 
h. Knowledge about sustainability among VM 7% 19% 74% 
participants is high 
k. Most of the VNI facilitators are 18% 51% 13% 
knowledgeable in the subject of sustainability . . II 
From Table 5.5, the majority of respondents believed that the clients do not always 
demand higher environmental performance in their projects and they disagreed that 
VM participants knowledge on sustainability was high. For statement (k), the selection 
of neither agree nor disagree by more than 50 percent of respondents indicated that 
they were uncertain about the VM facilitators knowledge on sustainability. By 
comparing the result from Figure 5.3 and Table 5.5, it seemed that although the 
respondents claimed to have satisfactory knowledge on sustainability, this knowledge 
may not have been successfully absorbed within their VM practice as they themselves 
disagreed that the knowledge of sustainability in VM among the facilitators, team 
members and clients was satisfactory. This low dissemination of knowledge within 
VM practice could affect the level of integration of sustainability into VM. 
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To understand the causes of these gaps, the barriers to integration were investigated. 
The findings are presented next. 
5.4.2.3 The Barriers to Integration 
Survey 2 identified several barriers that were believed to be responsible for the gaps 
identified before. These barriers were divided into two categories: practical barriers 
and behavioural barriers. Practical barriers were related to the technicality of VM 
practice while behavioural barriers were related to the misperception among VM 
participants about sustainability. This misperception derived from the lack of 
understanding of the agenda and the lack of confidence in or appreciation of VM to 
deliver sustainability. 
5.4.2.3.1 Practical Barriers 
The practical barriers are divided into time limitation and the need for standard guide 
to integrate sustainability in VM. In statement (c) of Question 2.9, the majority of 
respondents (41 percent) believed that integrating sustainability into VM would slow 
down the workshop. A few respondents commented that the workshop would require 
more time if sustainability were to be integrated. The limitation of time in VM was 
identified as the first practical barrier. The period of VM workshops in the UK varies 
from half a day to 5 days. It is undeniable that there is a vast array of issues of 
sustainability involved within project development activities. It is impossible and 
rather impractical to address all of them in a workshop. As this barrier related to the 
common practice of VM, suggesting changes to time frame to accommodate 
sustainability consideration seemed irrational, as this time frame has been widely 
accepted in the industry. A way needs to be identified to ensure that VM incorporates 
sustainability issues effectively within the defined time frame. 
The second barrier was the need for a standard guide for sustainability in VM- In 
statement (m) of Question 2.9, the majority of respondents (69 percent) agreed that 
guidelines were required to effectively bring sustainability into VM workshops. In 
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statement (n), majority of respondents (57 percent) believed that there were guidelines, 
which could be used to guide VM practitioners to address sustainability in a VM study. 
But based on the understanding gathered from Question 2.7 and 2.8, these guidelines 
were either in-house or they referred to tools in the industry such as BREEAM, KPI, 
Ecohomes rating system, BRE sustainability checklist, CEEQUAL and BSRIA code of 
environment practice when making their checklists, which can guide sustainability 
consideration. Different workshops would have different guides. This could explain 
the uneven integration of sustainability discussed in Section 5.4.2.2. It is recommended 
to produce a standard guideline, which should be applicable to all VM workshops. 
This will reduce the uneven integration revealed in this survey. 
5.4.2.3.2 Behavioural Barriers 
The behavioural barriers included the lack of awareness of sustainability and the 
reliance on clients' demands on sustainability. The lack of awareness of sustainability 
was related to the discussion on the level of sustainability knowledge being diffused in 
the VM studies. Although the knowledge of sustainability was satisfactory, the 
diffusion of this knowledge in VM practice needed improvement. If sustainability 
knowledge has not satisfactorily disseminated into VM, the level of sustainability 
awareness among VM participants could be affected. Figure 5.5 is used to describe the 
affect of the lack of sustainability awareness in VM. 
The level of consideration of sustainability is also affected by the clients' demands and 
their commitment. The notion that VM is bound to satisfy the client is understandable 
because they commission the services. However, clients may not have the adequate 
knowledge to drive them into demanding sustainability. As revealed in statement (g), 
the majority of respondents stated that clients do not always demand sustainability. 
To a certain extent, every VM workshop must include some level of sustainability 
elements, if value is to be enhanced. However, due to the behavioral barriers discussed 
above, plus the absence of guidelines, the absorption of sustainability might be kept to 
a minimal level. The cycle of responses, perpetuating a lack of sustainability 
consideration, is illustrated in Figure 5.5. 
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4- Lack of 
sustainability 
consideration 
I- Lack of 
knowledge, and 
awareness 
I 
2- Lack of 
promotion by VM 
facilitators 
I 
3- Lack of demand 
by clients 
I 
Figure 5.5 : The cycle of response for sustainability 
e Position I: Due to lack of awareness and understanding of the relationship of 
sustainability to VM, sustainability is not widely addressed; 
om Position 2: As a result, VM facilitators do not actively promote sustainability in 
their practices; 
* Position 3: Since sustainability is not promoted, the clients are not aware of or do 
not appreciate the benefits and hence, do not demand it; and 
9 Position 4: Since the clients do not demand higher sustainability targets, its 
consideration within VM practice is kept at minimal level. Existing appreciation of 
sustainability is maintained resulting in a return to position 1. 
120 
Chapter 5: The Practical Surveys of Sustainability Integration in VM 
5.4.3 The Conclusions of Survey 2 
From the findings of Survey 2, it was concluded that: 
0 Sustainability issues are part of VM but the consideration given to them varied 
across workshops 
0 Many respondents supported the use of VM to raise sustainability in the project 
process but they also acknowledged certain barriers to an effective integration 
0 There are no known assessment methods, which can be used to assess VM 
performance on sustainability. The available methods focused on sustainability 
at project scale only. 
0 The levels of integration of sustainability in workshops are uneven. 
0 There is a discrepancy between the levels of sustainability consideration 
expected from VM studies with the perceived performance during VM practice. 
9 There is a lack of sustainability knowledge dissemination in VM 
0 There are two types of barriers that hinder better integration of sustainability in 
VM: practical and behavioural, barriers. 
0 Improving the cycle of response presented in Figure 5.5 could increase 
sustainability consideration in VM. 
5.4.4 The Limitations of Survey 2 
The factors that limit the findings of Survey 2 are: 
0 The use of a neutral zone in the five-level scale in Question 2.9 allowed the 
respondents to select this choice as an escape door. Thus, limiting the positive or 
negative responses on those statements. 
0 Because of the unavailability of methods, which could be used to assess the 
actual performance of VM with regard to sustainability at this present moment, 
the findings were based on the respondents' perception, which were subjective. 
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5.5 RECOMMENDATIONS FOR IMPROVEMENT 
The recommendations for improvement are made to reduce the barriers identified in 
Survey 2, which in return, would reduce the gaps in practice. The recommendations 
include: 
" Search for ways to incorporate sustainability issues early in the VM process to 
break the cycle of response as illustrated in Figure 5.5; 
" Propose ways to raise the knowledge of sustainability among VM participants: 
" Produce a tool to assess the performance of VM systematically; 
" Need to demonstrate clearly the benefits of integrating sustainability issues in VM 
for the projects and the clients; 
" Introduce guidance on sustainability for VM participants; and 
" Formulate a strategy for the effective incorporation of sustainability within the 
process of VM. 
5.6 SUMMARY 
This chapter presented the process involved in carrying out two surveys and their 
findings. The first survey, called Survey 1, was a pre-survey aiming to overview the 
experience relating to VM practice and the diffusion of sustainability knowledge 
among construction participants. From Survey 1, it was concluded that there was a 
good prospect that sustainability aspects were considered in VM, as many respondents 
who had experience in VM were also aware about sustainability. The second survey, 
called Survey 2, aimed to provide evidence to support two theories built from the 
previous chapter. These theories stated that sustainability issues should already be part 
of VM scope and that, VM would be an effective way to raise the awareness of 
sustainability in a construction project. Survey 2 also attempted to understand the 
consideration given to sustainability issues within current VM practices and to identify 
any barriers to sustainability integration. The findings of this survey supported the two 
theories. It also revealed some barriers to integration which caused a few gaps in the 
preseiit consideration of sustainability in VM. 
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6.1 INTRODUCTION 
The second aim of the research is to enable the evaluation of the quantity and quality 
of the consideration given to the issues of sustainability within VM practices. From 
Survey 2, it was revealed that the consideration of sustainability issues varied from 
workshop to workshop. But, the extent of this consideration in an individual VM 
workshop is still not clear. To enable a deeper evaluation of this consideration, a 
suitable evaluation tool needs to be introduced. From Survey 2, it was confirmed that 
there is no known tool, which can be adapted to measure this consideration. Thus, the 
tool, which can be use to evaluate the consideration of sustainability issues within VM, 
has to be developed from the very beginning. The conceptual model produced in 
Section 4.4 was referred to guide the flow of this tool. This chapter shall present the 
step-by-step process undertaken in developing this evaluation tool. Then, this chapter 
explains the description and flow of the tool. This shall bring an understanding of what 
the tool does and how it accomplishes its purposes. 
6.2 THE PURPOSE OF EVALUATION 
6.2.1 The Purpose of Evaluating the Consideration of Sustainability Issues 
within VM 
From the literature review, it has come to knowledge that there is limited information 
that delved into the subject of sustainability within VM. The absence of research in 
this area contributed to the lack of awareness and attention on sustainability in VM 
practice. From understanding the theoretical aspect of integration, sustainability should 
be part of VM and VM would be an effective way to raise the awareness of 
sustainability in construction project. From Survey 2, it was confirmed that 
sustainability issues are being considered in VM workshops but their consideration 
varied across workshops. The cause of variation of sustainability consideration within 
VM practices is still unclear. Measuring present integration would be prudent to 
understand the demand for sustainability and how well VM performed in achieving 
this demand. This would help in understanding the cause of variation in sustainability 
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consideration and could open up to new paths for pursuing better integration in the 
future. Thus, to assist the integration of sustainability issues into VM workshops and to 
enable a systematic evaluation of this integration within VM, a suitable tool is 
proposed. By evaluating the consideration of sustainability issues within VM, any lack 
of sustainability consideration in VM can be revealed and evidence on the success of 
VM in fulfilling clients' needs can be provided. 
Three merits can be reaped from the output of the evaluation exercise. It would 
instigate interest for continuous improvement in the VM workshops. It should increase 
the awareness of VM participants and researchers about sustainability issues and 
promote confidence on the capability of VM as a value enhancement technique. 
6.2.2 The Need for an Evaluation Tool 
In the competitive environment of the construction industry, measuring performance 
has become critical to project and business success (Bassioni et al, 2004). By 
understanding the extent of sustainability being considered in one workshop and how 
well VM responds to these issues, it would inform. the present situation in a workshop. 
Knowing this can be attributed to further action for performance improvement As 
stated by Clarke and Dawson (1999), the result of an evaluation would be useful to 
guide practical action. Knowledge from assessing performance can be attributed to 
further action for improvement (Bentivegna, 1997; Weiss, 1997; Stufflebearn and 
Shinkfield, 1985). Evaluations bring improvement to current performance, as the 
results become guidance for remedial works (Cole, 1997). Demonstration of 
performance would stimulate demand as demonstrated by Larsson (1997) in 
stimulating demand for new housing programme. The result from assessment 
performance offers evidence that informs experience and judgement (Clarke and 
Dawson, 1999; Bentivegna, 1997). By evaluating VM performance, the result 
demonstrates the effectiveness of VM as a means to improve sustainability. This 
provides evidence that would stimulate confidence on the VM practice. 
Evaluation implies an examination of performance of a completed system against 
declared criteria (Cole, 1997). As stated by Suchman. (1967), to conduct an evaluation, 
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a scientific method needs to be employed to carry out the task. From Study 2, it was 
confirmed that there is no known tool, which can be used to measure this 
consideration. At present, there are a few sustainability assessment tools in the industry 
such as BREEAM (BRE, 1998), Ecohomes (BRE, 2002) and SPeAR (Over Arup, 
2002), but they are used to assess sustainability at project scale and largely focus on 
environmental issues. Research to measure social and economic sustainability is still in 
its infancy (Dickie and Howard, 2000). The sustainability assessment tools in the 
construction industry are not suitable to be adapted for this research. This is mainly 
because of the unique working environment of VM, which needs to be taken into 
account when designing a tool, to ensure it is workable in VM. To be able to evaluate 
sustainability consideration within VM, a new evaluation method needs to be 
introduced. 
This research has produced an evaluation tool called ASVM LAchievement of 
Sustainability through Value Management). The following section presents the step- 
by-step process involved in developing this tool. 
6.3 THE DEVELOPMENT OF THE ASVM TOOL 
There were two main steps in the development of the ASVM tool. 
a) Tool design - involved in planning and designing the tool 
b) Tool validation - involved in pre-testing the tool to ensure applicability 
Figure 6.1 is used to illustrate the activities involved in these two steps. The process 
began from gathering the information about the sustainability assessment tool in the 
industry. The aim was to understand the common denominators of the available 
assessment tools, which can guide the structure of this research's tool. When 
conducting Survey 2, two questions were inserted to investigate the existence of 
assessment methods, which could be used to assess VM performance on sustainability. 
Apart from that, another two questions from Survey 2 focused on identifying and 
confirming sustainability issues which are important in VM. These issues were used as 
the main body of the assessment tool, which will be discussed in Section 6.5.2. From 
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understanding the practice of VM as discussed in Chapter 3 and by identifying the 
barriers to integration from Survey 2, the factors that need to be taken into account to 
ensure workability of the tool in VM were articulated. The tool was designed based on 
this understanding. The purpose and boundary were set to help focus on the 
development of the tool. The intended user of the tool was also identified. Once the 
tool was completed, it was brought to the attention of VM experts to check its 
applicability and for identifying improvement necessary before it could be tested in an 
actual workshop. At this stage, the tool was called SEVMA (Sustainability Evaluation 
in the Value Management Approach) method. After refining the tool, a new name was 
introduced i. e. ASVM tool, due to a change in the early structure of the tool, which 
affects the final evaluation of the tool. The change of name will be discussed in 
Section 6.3.2.2. The following section will discuss further the process of developing 
this evaluation tool. 
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6.3.1 The Tool Design Stage 
The tool design stage was concerned with defining the tool's scope, reviewing 
sustainability assessment tools in the construction to search for common denominators 
and identifying factors that needed to be taken into account in designing the tool. The 
activities in this stage are divided into two: defining the scope and designing the tool, 
as shown in Figure 6.1. 
6.3.1.1 Defining the Scope of the ASVM Tool 
The purpose of defining the scope was to have a clear understanding of what the tool 
intended to do and what its limitations were. The ASVM tool was used to identify the 
demand on sustainability for a VM workshop and then assess how well VM responded 
to this demand. To achieve this, the tool needed to be able to: 
a) raising and setting targets for sustainability issues prior to a workshop; and 
b) assessing the fulfilment of these issues at the end of a workshop. 
In any evaluation activity, the performance can only be defined by a value-based 
judgement i. e. by those who need to be satisfied (Lombardi and Brandon, 1997). In 
VM, those who need to be satisfied are the clients. However, as discussed under 
Section 3.2.7 (page 56), the clients expected the consultants to take lead in improving 
their services. As found in Survey 2, the clients do not always demand sustainability 
and due to the lack of awareness on sustainability, the level of demand is minimal. The 
facilitators, who act as the advisor to the clients, should raise the concern for 
sustainability issues before the workshop. The facilitators should know what is best for 
their clients and oversee the whole process of VM. Because of this perception, at the 
early stage of the development of the evaluation tool, the VM facilitators were 
intended as the user of the tool. However, based on the validation work (discussed in 
Section 6.3.2.2), the user of the evaluation tool has shifted to the clients. This is 
because of the perception that VM will respond to sustainability issues if clients 
demand them, which is the common passive behaviour of construction practitioners as 
discussed in Section 3.2.7 (page 56). Thus, in the end, the clients are the ones required 
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to set their targets on sustainability prior to the workshop and then ascertain whether 
VM has fulfilled those targets. By allowing the clients to inform their targets on 
sustainability through the ASVM tool, the level of demand for sustainability in that 
workshop can be identified. 
The boundaries for the tool were set to limit the tool's scope. These boundaries 
include: 
a) The tool was designed for use in the VM workshops of the construction of 
buildings only, which included office buildings, commercial buildings and 
residential buildings. The issues of sustainability in this type of construction are 
relatively similar. Other types of construction such as roadworks, bridges and 
power plants for example, would require a different tool as the issues of 
sustainability them differ; 
b) The tool was designed for use in VM workshops conducted at the planning and 
design stage only. Sustainability issues at the construction stage were not included; 
c) The tool is only applicable when a decision on building has been made. However, 
certain sub-headings under the tool can be ruled out in certain situations. For 
example, if the site has been decided, then the 'site selection' heading will no 
longer be applicable. 
6.3.1.2 Designing the ASVM Tool 
This stage was concerned with structuring the tool and taking into account the working 
environment of VM practice to ensure the tool was applicable to VM workshops. 
6.3.1.2.1 Structuring the ASVM Tool 
A desktop study was conducted to seek common denominators of the available 
assessment tools, which could guide the structure of this research's tool. This review 
on sustainability assessment methods indicated that all methods were concerned with a 
few of the multiple aspects required for developing solutions (Lombardi, 2001; Guy 
and Kibert, 1998; Curwell and Cooper, 1998). This review was further supported by 
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the BEQUEST (Building Environmental Quality Evaluation for Sustainability through 
Time) toolkit that lists various sustainability-related assessment methods available in 
the construction industry (BEQUEST, 2002). Ove Arup stated that there is no method 
available in the industry, which can assess the performance of all three sustainability 
aspects (Ove Arup, 2002). They have responded to this situation by developing the 
Sustainable Project Appraisal Routine (SPeAR), which is a tool for rapid view of 
sustainability of projects, plans, products and organisations. This tool is part of the 
services offered by Ove Arup and in-depth information regarding this tool is not 
available to the public. This desk top study concluded that the available tools focused 
on evaluating sustainability at project scale, which makes them less suitable to be 
adapted as an assessment tool, which concentrated on the practices of VM. This review 
corresponded to the warning given by Bentivegna (1997) that stated that it is not 
always possible to search for unifying models and techniques of evaluation because 
they may be too different to be applied. These existing methods, however, have a few 
common denominators. These denominators, which guide the structure of a typical 
assessment method, are as follows. 
9 Comprehensive set of sustainability issues relevant to the assessment purposes 
9 Clear and unambiguous scoring system 
9 Illustrative and easy-to-understand presentation of results 
These three denominators shall be explained further under Section 6.5. To ensure this 
ASVM tool is workable in VM workshops, several factors that need to be taken into 
account when designing the tool were drawn out. These factors are presented next. 
6.3.1.2.2 The Working Environment of VM Practices 
Before designing the evaluation method, the factors, which would influence the design 
of the tool, were identified. These factors were synthesized from understanding the 
process of VM workshop discussed in Chapter 3, the context of integration of 
sustainability within VM practices discussed in Chapter 4 and the barriers to 
integration identified in Survey 2. 
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a) Clients' key role 
The clients, who commission the service, will affect the goal and direction of 
VM. Sustainability issues will be integrated in VM if they are part of the clients' 
demands and if they are committed to it. Thus, sustainability issues need to be 
raised before the workshop takes place. Before VM performance on 
sustainability issues can be measured, the clients' demand on sustainability has 
to be acknowledged. The tool should be able to inform this demand, which will 
become the base in which the performance will be assessed. 
b) Facilitators' Supports 
Raising sustainability awareness among the clients would require some 
assistance. Although VM responds to client needs, the clients may not have 
adequate knowledge to express that need clearly. As experts in value 
enhancement, VM facilitators are expected to guide and advise clients on what is 
best for them. As the intermediate person between client and project team 
members, the facilitators have a role to play in relaying sustainability needs to all 
VM participants and ensuring that the demand is upheld throughout the decision 
making. 
C) Allowance for priorities 
Although sustainability relates to balancing environmental, social and economic 
aspects, the assumption that all sustainability is equally important is unsuitable 
for adoption within current practices of VM. The importance of each 
sustainability issue differs depending on the nature of the project and the clients' 
priorities, a suitable weighting system needs to be introduced to reflect these 
priorities in the design solution. 
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d) Relevant sustainability issues 
There are various sustainability issues involved throughout a construction 
development. The importance of one issue to another varies from one project to 
another. The same principle applies for integrating sustainability within VM. 
Sustainability issues that are related to a particular time of project stage need to 
be identified to avoid unreasonable performance expectation and to ensure 
realistic focus boundary. The description of these issues, however, needs to be 
made general as recommended by Cole (1997), the criteria must be sufficiently 
unambiguous so that they can be assessed repeatedly and reliably. 
Because of the unique working environment of VM, the evaluation process is not 
straightforward. It cannot simply be conducted at the end of one task. The flow of the 
ASVM tool shall be discussed in Section 6.4. 
6.3.2 The Tool Validation Stage 
The tool validation stage was concerned with pre-testing the tool before it could be 
brought out for use. Pre-testing an instrument with a small sample population is one of 
the most important stages in the development of a new instrument (Litwin, 2003). The 
purposes of conducting this validation work were: 
a) To identify errors in the design of the tool 
b) To rectify the error to avoid problems when using the instrument 
To achieve these purposes, the tool was brought to a few value managers. They were 
requested to validate the content of the tool, acknowledge its applicability and provide 
feedback on where the tool needed to be improved. The process involved in 
conducting this validation work is discussed below. 
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6.3.2.1 The Process of the Validation Work 
To conduct the validation work, a document consisting of a sample of the tool with 
added open-type questions and spaces for comments was prepared. At this stage the 
tool was called SEVMA (Sustainability Evaluation in the Value Management 
Approach) method. Before this document was distributed to those who had agreed to 
participate in this validation work, two researchers who had completed their PhD at 
Loughborough University were approached to review this tool. These researchers were 
involved in producing tools to assess the performance relating to their research area 
and they had experience in conducting a validation work for their tool. Their 
comments were mainly on the structure of the document, rewriting some of the 
questions and some grammatical errors. After making the necessary changes, the 
document was ready to be distributed. There were five sections in the document. 
a) Section A- Introduces the document and the tool 
b) Section B- Presents the five-level scoring scale to be used in rating sustainability 
issues consideration in VM and a few open-ended questions for 
comments on the scale. 
c) Section C- Lists the headings of sustainability issues, all the statements under that 
headings, and a few open-ended questions for comments on the issues 
and their statements. 
d) Section D -Presents the graphical model which illustrates the scores calculated 
from section C and presents a four-level performance scale, which is to 
be used to describe the overall performance of VM in satisfying 
sustainability issues. A few open-ended questions were inserted under 
this section. 
e) Section E- Consists of general questions about the tool, focusing on where 
improvement is necessary. 
A sample of this document is attached in Appendix D. Open ended questions were 
used in the document as they sought opinion and comments. The respondents needed 
to feel free to answer the questions in a way that seemed most appropriate to them. At 
the end of the document, a short message was inserted requesting participation for 
using the tool in their forthcoming workshop to enable the testing study to take place. 
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The sampling type for this validation work was the snowball sampling. The names of 
the people contacted to validate the tool were gathered from Survey 2. At the end of 
the questionnaire in Survey 2, brief information was inserted, explaining the 
development of an assessment tool to assess VM performance in fulfilling 
sustainability needs. A total of 17 people had expressed their interest in participating in 
testing this tool. So, these 17 people were approached via email in June 2003. A total 
of 8 people replied and agreed to validate the tool. The hardcopies of the document 
prepared for this validation work were distributed by post. The respondents were 
requested to complete the questions from Section B to Section E. To ease the 
validation process, the researcher requested to be present when the respondents were 
completing the questionnaire, i. e. informal interviews, where the respondents could ask 
about the tool freely. However, due to their busy schedule, they preferred to complete 
the questionnaire themselves. The researcher and the respondents maintained close 
contact through email, should the respondents have needed further clarifications on the 
tool. Out of 8 people, only 4 validated and returned the documents. These respondents 
were registered value managers and had been involved in VM for between 5 and 20 
years. The comments (findings) gathered in this validation work were used to improve 
the tool. They are presented next. 
6.3.2.2 The Findings of the. Validation Work 
The characteristics of SEVMA method before the validation work were: 
i) The sustainability issues were treated as equally important. The performance 
was assessed by rating how well VM satisfied each of the listed issues. The 
issues were divided into three categories: environmental, social and economic. 
Within these categories, there were several headings and their associated 
statements. 
ii) The performance was assessed at the end of the workshop by the VM 
facilitators on behalf of the clients, as they had been involved in that workshop 
from the beginning. 
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iii) It had three versions to be used at three different stages of construction process 
i. e. the conceptual (pre-brief and briefing), the early design (outline sketch 
design and final sketch design) and the pre-construction stage; 
iv) Each statement was assessed using a five-scale rating. An N/A option was also 
available for issues, which were irrelevant to the workshop. 
V) The result was illustrated using a spider-web diagram 
From this validation work, the respondents made some constructive comments on the 
tool. Based on these comments, changes were made to the tool. The comments and 
changes were: 
1. Thefive-level rating scale: 
Comment: The respondents approved of the use of this five level rating scale but 
suggested improvement to the description of the scale. 
Chanp, es: Due to the change on performance evaluation style (assess performance 
based on clients' targets), the description of this five-level rating needed 
to be changed and the scores also changed from numbers to 
percentages. This is described in Section 6.5.3.2. 
2. The perfonnance score: 
Comment: The overall definition was acceptable but the respondents suggested 
improvement to the description of the score. 
Chanizes: Amendments to the description following the respondents' comment. 
3. Sustainability issues: 
Comment: Suggest adjustment to the statements and headings according to their 
suitability 
Changes: Minor adjustments to a few statements of sustainability in the tool i. e. 
change or re-arrange words, highlighting any duplications and 
recommending additions or omission where necessary; 
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4. ýTreating sustainability issues as equally important: 
Comment: The respondents were against this assumption, as different projects 
would have different priorities. Thus certain sustainability issues would 
be more important than others in different workshops. They suggested 
allowing for these differences by introducing a way, which enabled the 
importance of sustainability issues to be identified before the workshop 
began. Thus the assessment of performance would be based upon the 
differing importance of sustainability issues. 
Changes: Introducing an additional rating score to be used before the workshop 
begins to set targets for those listed sustainability issues. 
5. The users: 
Comment: It was suggested that the clients are the right people to conduct the 
performance evaluation exercise. 
Changes: The intended user of the tool changed from VM facilitators to VM 
clients, but this did not need any major changes to the tool. 
6. The versions o the tool: f 
Comment: The tool was originally designed for three versions: conceptual (for pre- 
brief and briefing stage), early design (outline sketch design and final 
sketch design stage) and pre-construction stage. The respondents 
suggested having a separate version for each stage but they also stated 
that introducing sustainability in VM workshop at the pre-construction 
stage would have little influence over the final outcome. 
Chanizes: The three versions above were expanded into four versions: pre-brief, 
briefing, outline sketch design and final sketch design. The version for 
the pre-construction stage was excluded as advised. 
7. The results illustrations: 
Comment: The respondents have no problem with the spider-web diagram. 
Changes: No changes to the spider-web diagram 
I-) 
136 
Chapter 6: The Development of the ASVM Tool 
These changes were made to the tool and the name ASVM was introduced. The name 
SEVMA was chosen at the early design of the tool because it best represented the main 
task of the tool, i. e. to evaluate sustainability within VM against the sets of 
sustainability issues listed in the tool. At the beginning, the sustainability issues were 
treated as equally important. As indicated by the respondents from Survey 2 under 
question 2.4, the listed issues were in 'importance' level. Not all issues of 
sustainability were included in the tool, only those which were applicable at the time 
of the VM study. The selection of sustainability issues applicable to VM was based on 
the scope and time of VM, which had to coincide with the issues of sustainability 
commonly raised in construction projects. The name SEVMA then changed to ASVM 
because of the introduction of clients' tasks at the beginning of the workshop, where 
the clients are required to set their targets on sustainability. Because of this, the 
evaluation will be conducted against these targets. The fulfilment of these targets 
becomes an achievement. Thus, the name 'Achievement of Sustainability through 
Value Management' seemed more appropriate. The tool was subjected to two phases 
of evaluation, which will be presented in Chapter 7. 
6.3.2.3 The Limitation of the Validation Work 
It was difficult to get participation for validating the tool. Out of 17 people who 
expressed an interest in assisting in this research, only four actually participated. These 
four people also expressed their willingness to assist in the evaluation study, which 
will take place later in the research. After the tool was revised based on the comment 
from these four respondents, the tool was brought to the attention of the remaining 13 
people, who had expressed an interest in this research. They were re-approached to 
validate the revised tool. Unfortunately, none responded. Thus, only one validation 
work was conducted which limited the opportunity for improvement to the tool. 
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6.4 THE DESCRIPTION OF THE ASVM TOOL 
The ASVM tool was been developed in a generic form but with sufficient flexibility to 
customise it according to the needs of the users, projects and time. A complete sample 
of the ASVM tool is presented in Appendix E. 
The tool was designed for use by the clients of VM (referred to in the table and tool as 
'the assessor'). The tool consisted of various sustainability issues and their associated 
statements, as the main content of the tool. These statements and issues will be 
discussed further in Section 6.5.2. The assessment shall be made upon these 
sustainability issues. The statements within this tool are designed for use on projects 
for the construction of buildings only. This tool needs to be attended twice. The first 
time will be at the pre-workshop stage where the clients are required to set their targets 
on sustainability issues listed in the tool. A five-level scoring system with added a N/A 
option is to be used when setting these targets. Then, at the end of the workshop, the 
assessors shall ascertain the degree of sustainability achieved against the targets set 
earlier. A different five-level scoring system is used here. The calculated scores will be 
brought forward and illustrated in a spider-web diagram for results presentation. A 
four-level performance scale is used to describe the overall performance. The three 
scales mentioned above will be discussed further in Section 6.5.3. 
The flow of the assessment process is illustrated in Figure 6.2. From this diagram, the 
assessment begins from the input of the clients and/or clients' representatives. They 
shall set targets for sustainability at the beginning of VM process. The facilitators then 
relayed this information to the team member and they worked together to achieve what 
the client needed. Then, the clients shall ascertain whether the targets set have been 
met at the end of it. By making the needs for sustainability conspicuous, the facilitators 
and team member would incorporate these needs into the VM processes. 
There are four versions of the tool: pre-brief, briefing, outline sketch design and final 
sketch design. Each version can be used independently. These versions will be 
discussed later in Section 6.5.1 
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Client Input 
Targets are set 
Facilitator's 
assistance 
Targets being 
relayed 
Facilitator 
and team 
working VM Output 
Client's 
judgement 
Target achievement 
is assessed 
J-ý 
-1 Result 
Figure 6.2: The flow of sustainability assessment 
6.5 THE FEATURES OF THE ASVM TOOL 
There are four main features of the ASVM tool: the opportunities for assessment, the 
issues of sustainability, the evaluation system and the illustration of the results. 
6.5.1 The Opportunities for Assessment 
The ASVM tool was designed for use within VM workshops conducted at the early 
stages of the project process. According to Survey 2, VM workshops are commonly 
conducted at all five stages of the project process. As discussed in section 3.3.4.3 (page 
63), different times of VM workshops mean different scope and objectives. Thus, 
some sustainability issues might not be applicable at certain times of the VM 
workshop. The respondents from the validation study also suggested a different tool 
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for a different time of VM study and advised against the use of one version to 
represent two VM workshops (use one tool for VM at pre-brief and briefing stage), as 
the scope of sustainability would slightly differ. As the result, four versions of 
assessment tool were prepared for four different times of VM study. 
a) Tool 1- focuses on assessing sustainability issues at the pre-brief stage 
b) Tool 2- focuses on assessing sustainability issues at the briefing stage 
C) Tool 3- focuses on assessing sustainability issues at the outline sketch design 
stage 
d) Tool 4- focuses on assessing sustainability issues at the final sketch design 
stage 
The process is similar across all four tools. The difference is on the issues and its 
statements, which varies slightly to ensure suitability at the different times of studies. 
VM studies conducted at the pre-construction stage have been excluded because of the 
reduced opportunity to influence the final outcome. 
6.5.2 Sustainability Issues and the Related Statements 
The identification of the issues and its statements are traced back to the literature 
review stage. From literature, it is known that there are three main themes of 
sustainability: environmental, social and economic. Under these themes, there are 
many issues of sustainability, which are considered throughout the life of construction 
projects. These issues were listed in Table 3.3 (see page 52). In Survey 2, these issues 
were encapsulated under question 2.4, to identify issues that are important and should 
be considered in VM. Then, question 2.5 was used to obtain more issues, which have 
not been included in question 2.4. All these issues were included in the early design of 
the evaluation tool as the sustainability headings. Then, sets of statements were 
constructed to cover in-depth areas under those headings. These statements were short, 
non-technical and carefully worded. The statements were made as general as possible, 
but the description must applied to the construction of buildings. When constructing 
these sets of statements, the problem of overlapping rose due to the close link between 
one sustainability heading and another. To overcome this problem, all issues were re- 
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classified under new headings. A reclassification of diverse issues leads to a more 
meaningful structure (Pasquire, 1997). Overlapping was avoided and each issues was 
more distinct. After the validation work, these headings and their statements were 
refined. It is noted that not all sustainability headings are applicable to all VM 
workshops. For example, heading such as 'Site Selection' will not be applicable for 
ASVM tool at the design stage. All headings after the validation works are as follows: 
a) Environmental Sustainabilit - concerns with minimising the harmful and 
irreversible effects on the environment from the development and its use 
Site Selection - select a site that has potential to reduce negative environmental 
effects 
2. Land Utilisation - utilise land effectively and reduce negative changes due to 
the construction works 
3. Process and Method - ensure better integration and management of 
environmental agenda 
4. Material Selection - select materials which have a less negative impact on the 
environment 
5. In-Use Impact - reduce the burden on the environment from the use of the 
structure 
b) Social Sustainabilit - consideration of the well being and interest of the society 
(community, workers and the future users) 
6. Community Welfare - consider the well being and interest of the community 
7. Employees Welfare - consider the employees' well being and enhance their 
working environment 
8. User Comfort - promote comfort for the future users 
C) Economic Sustainabilijy - refer to the potential of financial gain and cost 
effectiveness for the client and project, now and in the future 
9. Profitability - seek opportunities to improve overall financial gain from the 
project 
10. Cost Efficiency - plan activities that promote cost efficiency for the project 
11. Image - seek opportunities to enhance the project and the client's image 
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An example of these three structures of sustainability in the ASVM tool is shown in 
Figure 6.3. A structure of sustainability themes, issues and statements are illustrated in 
Figure 6.4. The details on the sets of statements are presented in Appendix E to H 
(section 3.0 of the tool) 
Sustainability Theme 
z 
A) Environmental Sustainability - minimising the harmful and irreversible effects on the 
environment from the development and usage activities 
Al - ite Selection 
(Plea e move to A2 if site has been selected) 
Column A Column B 
Sele ting a site that has potential to reduce 
(Target (Achievement 
neglive environmental effects score) 
%) 
I Dev loping brownfield as oppose to a greenfiela 
f 
site 
2 Exitence of local amenities near the site 
3 Aýilability of public transport near the site 
4 Sile ecological value and biodiversity 
5 Sýe's history and sensitive of the future risk to 4alth from previous land use 
6 ite topography and soil condition 
7 1 asy access to green resources i. e. renewable 
I 
nergy sources, local water sources etc. 
Mean Score 
I 
SustainabilitY Issues / Headings 
I 
I 
Sustainability Statements 
)k2 - Land Utilisation Collimn A Column B 
Utilising land effectively and reduce changes (Target (Achievement 
due to the construction works Icore) %) 
Reducing the risks to earth ground (future 
I subsidence, ground contamination, erosion) in 
the project plan 
Site hydrology protection as early as possible 
2 (watercourses, aquatic habitat, surface and 
underground water) 
3 Improving and preserving the ecology and biodiversity on / near site 
Mean Score 
Figure 6.3: Example of the three structures of sustainability 
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6.5.3 The Evaluation Systems and The Presentation of Results 
There are three sets of scoring systems introduced in this tool. Each serves specific 
functions in the evaluation process. 
6.5.3.1 Sustainability Target Score 
The first scoring system was the 'Sustainability Target Score', which consisted of five 
levels of sustainability performance desired and expected from the workshop. To allow 
for flexibility in the evaluation, an N/A option was included as neutral zone. This 
option was used for statements, which the assessor thought unrelated or irrelevant to 
the project's scope. When N/A option was selected, the statements were excluded in 
the performance calculation. Table 6.1 presented the description of this scoring system. 
Using this table, the assessor set their targets on sustainability before the workshop 
took place i. e. at the pre-workshop stage. The assessor used this table to complete 
column A of Section 3.0 in the ASVM tool (see Appendix E). The accumulated score 
of a sustainability heading was divided by the number of statements to obtain the mean 
score of that heading. This calculation system is the most recommended technique 
when the result is concerned with generating counts and obtaining average score 
(seeking quantity of something) (Fink, 2003b). The mean score was brought forward 
and then presented in a bar chart diagram. This bar chart diagram presents the 
assessor's targets on sustainability issues for the VM workshop. This type of diagram 
was chosen because it illustrated clearly the mean score of each sustainability heading 
and simultaneously made a comparison between these headings to give a clear 
indication of the differences of the targets for each heading. Figure 6.5 provides an 
example of the scoring process and the bar chart diagram. The scores and the results in 
the diagram are inserted for demonstration purposes only. 
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Table 6.1 : Sustainability Target Score description 
Score Target Description 
5 Satisfying this issue is part of the main agenda of the study. 
(Very high) Attention is critical and this issue will be referred to before 
accepting or rejecting the VM proposals. 
4 This issue is important and needs attention during the VM study. 
(High) Satisfying this issue would influence the decision made on the 
VM proposals. 
3 This issue is to receive attention from the VM study. Satisfying 
(Moderate) this issue would add advantage to the VM proposals. 
2 This issue is to receive minor attention and is expected to be 
(Low) briefly considered during the VM study. This issue might have 
little or no influence on the result of the study. 
1 This issue is relevant but less desired from the VM study. 
(Very low) Exclusion or dismissal of this issue during the VM process is 
expected. 
N/A The issue is not desired and expected from the VM study 
(Not applicable) 
I 
because it is unrelated or iffelevant to the project's scope 
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The score from Table 6.1 
A2 - Land Utilisation Column A Column B 
Utilise land effectively, and reduce changes due to 'Target (Achievement 
the construction works 
\ýcore) 
%) 
Reducing the risks to earth ground (future 45 
1 subsidence, ground contamination, erosion) in the 
project plan 5+4+4 
Site hydrology protection as early as possible 4 
2 (watercourses, aquatic habitat, surface and 3 
ground water) underv 
3 Improving and preserving the ecology and 4 biodiversity on / near site 
Mean Score 4.33 
Mean score to bar chart 
OVERALLSU INABILITY TARGETS 
5 
04 
3 
2 
0 
.0 .0 .6 Ok- NN 0 2P Aý §Pý \0ý 
k' 
-x CPO 0e 4 '*' IAO NO CP 
Sustainability issues 
Figure 6.5: The example of scoring process in the first stage of ASVM tool (setting 
targets) 
A2 - Land Utilisation Column A Column B 
Utilise land effectively, and reduce changes due to 'Target 
\ý (Achievement 
the construction works core) %) 
Reducing the risks to earth ground (future 45 
1 subsidence, ground contamination, erosion) in the 
project plan 5+4+4 
Site hydrology protection as early as possible 4 
2 (watercourses, aquatic habitat, surface and 3 
ground water) underv 
3 Improving and preserving the ecology and 4 biodiversity on / near site 
Mean Score z 4.33 
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6.5.3.2 Sustainability Achievement Percentage 
The second scoring system is called the 'Sustainability Achievement Percentage', 
which consisted of five level percentages to ascertain the achievement of the 
sustainability targets set prior to the workshop (the ones using Table 6.1). This scoring 
system was used at the end of the workshop, after the VM produced its output. The 
assessor used Table 6.2 to undertake this task. It is important to understand the 
different meanings of the score of Table 6.1 with the percentage of Table 6.2, to avoid 
confusion. The score I to 5 in Table 6.1 indicate targets for sustainability. The 
percentages of '0 percent' to '100 percent' indicate the achievement of those targets. For 
example, if the target for statement A is '3' (moderate), and this target has been 
successfully achieved, then the achievement percentage is 100 percent. If the target for 
statement B is T (very high), but the assessor judges that the target is far from 
achieved, then the achievement is 25 percent only. 
Table 6.2: Sustainability Achievement Percentage description 
Percentage Achievement Description 
100% achievement The assessor judges that the VM study has made excellent 
effort and managed to achieve the defined target 
75% achievement The assessor judges that the VM study has made good efforts 
and nearly achieved the defined target. 
50% achievement The assessor judges that the VM study has made some effort 
and is half way to achieve the defined target 
25% achievement The assessor judges that the VM study has made little effort 
and the target is still far from achieved. 
0% achievement The assessor judges the VM study has made no effort at all to 
achieve the defined target. 
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The assessor used Table 6.2 above to complete column B of Section 3.0 in the ASVM 
tool (see Appendix E). The same style of calculation system as used in calculating the 
mean score for targets (see Figure 6.5), is adopted again to derive the mean percentage 
of the achievements. The accumulated percentage of column B under the sustainability 
heading was divided by the number of statements to obtain the mean percentage. The 
mean percentage was brought forward and plotted in a spider-web diagram. This 
spider web diagram illustrates the fulfillment of sustainability targets in that VM 
workshop. This type of diagram was chosen because it has been accepted by the 
industry to illustrate the final results of several sustainability assessment methods such 
as BREEAM and SPeAR. The respondents of the validation study also agreed that this 
diagram provided a quick interpretation of the overall outcome. Figure 6.6 provides an 
example of the continuation of the scoring process and the spider web diagram. The 
percentages and the results in the diagram are inserted for demonstration purposes 
only. This figure is also related to the third scoring system known as the 'Overall 
Performance Rating', which is discussed next. 
6.5.3.3 Overall Performance Rating 
The 'Overall performance Rating' is used to describe the overall performance of VM 
with regard to sustainability achievement. The four-scale rating (excellent' to 'poor') 
is described in Table 6.3. This type of scale has been well accepted for BREEAM and 
Ecohomes to describe the environmental performance of construction projects. The 
respondents of the validation study also agreed to the use of this scale. These four 
scales are used to define the circle of web in the spider web diagram. 
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Table 6.3: Overall Performance Rating description 
Performance Description 
Excellent The VM practice has delivered excellent performance in 
(within 75 - 100%) fulfilling the client's expectations and demands on 
sustainability-related issues. 
Good The VM practice has delivered good performance in 
(within 50 - 75%) achieving the demand set by the clients. However, there is 
still a little room for further improvement. 
Moderate The VM practice has fulfilled part of the client's 
(within 25 - 50%) expectations. However, more effort is necessary if VM 
wants to bring greater satisfaction to the clients. 
Poor The VM practice fails to fulfil the client's expectation and 
(within 0- 25%) demand on sustainability-related issues. 
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Score from Table 6.1 Percentage from Table 6.2 
A2 - Land Utilisation olumn A Column B 
Utilise land effectiveýy and reduce (Target (Achieveme 
changes due to the construction works score) %) 
Reducing the risks to earth ground 5 
(future subsidence, ground 
contamination, erosion) in the project 
plan 7 
Site hydrology protection as early as 100 
2 possible (watercourses, aquatic habitat, 
surface and underground water) 
Improving and preserving the ecology 4 100) / 3 
and biodiversity on / near site Xý 
Mean Score 4.33 91.67 
+100+100 
/ 
z 1ý 
Mean score to bar chart Percentage score to t, 
spider web diagram 
Sustainability Achievement against the argets: 
VM at Pre-Brief Stage 
Site Selection 
100 
Economic 
Irnage 
75 
and Utilisation 
Sustainability Environmental 
0 Sustainability 
Cost Ef f iciency; 
"* 
- ocess and 
Method 
In-Use kTpact 
User Con-fort are 
Employees Welfare\ 
-Social Sustainabilit,, \, 
-*-Achievement (mean) 
Overall performance as 
described in Table 6.3 3 
Figure 6.6: The example of scoring process in the second stage of ASVM tool 
(ascertaining achievement and performance description) 
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6.6 SUMNURY 
This chapter described the process development of ASVM tool. The ASVM tool was 
designed in a way that enabled the clients to set their targets on sustainability issues 
and then assess performance at the end of the workshop by judging the degree of 
sustainability achieved against the target set earlier. There were two steps involved in 
developing this tool, namely tool design and validation study. At the tool design stage, 
the scope and boundaries were defined. Then, the structure of the tool was drawn 
based on the common denominators of many sustainability assessment tools in the 
construction industry. Consideration needed to be given to the unique working 
environment of VM to ensure the tool was workable and applicable. Several factors 
were identified due to this working environment. The tool validation stage commenced 
upon completion of the tool. This stage was concerned with pre-testing the tool before 
it was brought out for use. The tool was sent to a few VM experts for validation. The 
process involved in undertaking this validation study, the findings and limitation were 
discussed. Their comments were used to refine the tool. 
Then, this chapter described the flow and the main features of the tool to bring an 
understanding of what the tool did and how it accomplished its purposes. The main 
features of ASVM were discussed in terms of the opportunities for assessment, the 
issues of sustainability, the evaluation system and the illustration of the results. 
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7.1 INTRODUCTION 
To enable the evaluation of the quantity and quality of the consideration given to the 
issues of sustainability within VM practices, an evaluation tool called ASVM was 
developed (as discussed in Chapter 6). As this tool is still in its infancy, it was crucial 
to validate and verify the use of this tool within VM practices before this tool can be 
recommended for industry's use. The tool was evaluated through a two-part study 
namely testing exercise and verification study. The testing exercise is a validation 
study where the tool was tested in actual workshops. The verification study was 
conducted to verify the test results. This chapter discusses the process and findings of 
both studies. Based on the overall findings, the re-evaluation of the use of the ASVM 
tool in VM workshops was discussed and the integration of sustainability within 
present practices of VM reappraised. 
7.2 THE EVALUATION OF THE ASVM TOOL 
To evaluate this ASVM tool, a two-phase evaluation study was conducted. The first 
phase was called 'testing exercise', where the tool was brought into a VM workshop 
and used to assess the consideration given to sustainability issues within those 
workshops. This testing exercise was account as a validation activity on the use of the 
tool. The second phase was called 'verification study', which aimed to verify the test 
results. In this second phase, the sample of the tool was presented to respondents who 
were willing to review this tool and then they were requested to complete several 
questions designed to support the use of the tool and help explain the problems with 
the tool and where improvement was necessary. The process and findings from these 
two evaluation phases are discussed in the next section. 
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7.3 THE TESTING EXERCISE 
7.3.1 The Purpose of the Testing Exercise 
The purpose of conducting the testing exercise was to validate the use of the tool. 
Through this activity, the acceptance of this tool by the VM clients would be revealed 
and any flaw in the design or the approach of the tool would come to surface. The 
ASVM tool was prepared to examine the client's demands on sustainability in VM 
workshops and how well VM responds to those demands. This testing exercise 
examined if the tool could assist the VM clients to identify sustainability issues 
applicable for their project before the workshop takes place. It was expected that by 
relaying the clients' expectation on sustainability-related issues to the facilitators and 
the team members, these issues should be integrated into VM workshop. This exercise 
also examined if the tool is an effective means to measure VM performance with 
regards to the consideration given to sustainability issues. The process of conducting 
this testing exercise is discussed next. 
7.3.2 The Process of the Testing Exercise 
The tool was designed for use in the VM workshops of the construction of buildings 
only. By setting this boundary, the testing exercises were focused on VM workshops 
for building projects. As discussed in Section 6.3.1.1 (page 128), the tool was 
prepared for the clients of VM. It was intended that the researcher would present the 
tool at a VM workshop because of the expertise. However, to identify the individuals 
involved in the VM workshop as VM clients was difficult. As revealed in Survey 2 
(Table 5.1, page 109), the clients or clients' representatives could be anybody from 
any groups of project practitioners. Instead of contacting the clients, the tool was 
brought to the attention of the VM facilitators. The VM facilitators were requested to 
bring this tool to their clients or if possible, provide the contact details of their clients 
so that they could be contacted directly. As revealed from Survey 2 (Table 5.1, page 
109), all value managers were involved in VM as the VM facilitators. Thus, the names 
of value managers gathered from Survey 2 and the validation study were included in 
the testing list. Many more names were added from the Institute of Value 
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Management (IVM) UK website. Apart from being easier to identify, the reasons for 
contacting the facilitators were: 
0 the VM facilitators are more likely to conduct or involve in VM workshops in 
the near future; 
the facilitators would interact with their clients before the workshop took place, 
which placed them in a strategic position to complete the first stage of the tool 
i. e. setting targets for sustainability; and 
0 the facilitators could assist the clients in completing the tool because as 
discussed in Section 6.3.1.2.2 (page 130), the clients may not have the 
knowledge to drive them into demanding sustainability. 
The following four documents were prepared for this exercise. 
a) Document A: Consists of ASVM Tool 1 for use in VM at the Pre-brief stage 
b) Document B: Consists of ASVM Tool 2 for use in VM at the Briefing stage 
c) Document C: Consists of ASVM Tool 3 for use in VM at the Outline Sketch 
Design 
d) Document D: Consists of ASVM Tool 4 for use in VM at the Final Sketch Design 
In January 2004, a total of 37 value managers were approached via email and their 
participation in this testing exercise was requested. The purpose of this testing and the 
choice of tool were informed by email. A total of 12 value managers responded and 
requested the hardcopies of the tool. A total of 5 respondents requested all four 
documents to review. They would decide themselves which one they would use in 
their forthcoming workshop. Another four respondents informed the researcher that 
they did not have any workshop planned for the next couple of months. Thus, they 
were unable to help. The remaining 2 respondents requested the hardcopies of 
Document D and the last respondent requested Document A. 
Between February to April, much correspondence took place to clarify 
misunderstandings about the tool. The respondents thought the tool could only be 
used in construction projects that had high interest on sustainability aspects. The 
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researcher clarified that the tool applied to all building projects and was not only for 
those with sustainability interest. This clarification was made by referring to the 
purposes set when developing this tool. Those with high interest on sustainability 
could use this tool to provide evidence that indicated that their VM workshop had 
successfully fulfilled the clients' needs on sustainability. Those who were unsure 
about their interest on sustainability could use this tool to reveal the consideration of 
sustainability in their VM workshop. Based on the result, improvement could be 
recommended, should they want to strive for better outcome or quality. Once satisfied 
with the clarification, the respondents agreed to bring this tool to their clients. By June 
2004, only one tool was tested and returned. When contacting the remaining 7 
respondents, they informed the researcher that they were unable to test this tool 
because of the following reasons: 
a) Their clients were not interested in participating in this exercise; and / or 
b) They did not have the time to go through the tool before the workshop due to 
the shortage of time and increased workload. 
In an attempt to get more responses, an article was placed in the Value magazine, 
published by IVM, requesting assistance for this testing exercise. However, this effort 
also failed to get any response. The Secretary of IVM was contacted about the 
possibility of distributing this tool among the members of IVM. After consideration, 
he informed that the tool was too long and thus, declined to forward this tool for the 
attention of the IVM committee. Thus, in the end, only one testing exercise was 
conducted. It was acknowledged that this would affect the discussion on the use of 
this ASVM tool in terms of wider evidence to support this tool and the identification 
of problems and improvement required based on the testing experience. 
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7.3.3 Findings of the Testing Exercise 
7.3.3.1 Results of the Bovis Testing 
The representative of Bovis Lend Lease, UK, tested ASVM Tool 4, which was 
prepared for the VM workshop at the final sketch design stage. This testing exercise 
by Bovis shall be referred to as the 'Bovis Testing' throughout this thesis. Bovis 
Testing took place in their VM workshop on 15th May 2004, which lasted for three 
days. The client's company name was UOG from Abu Dhabi. The project name was 
MDC-ERWDA Headquarters Building, developed for the UAE's Environmental 
Protection Agency. The project in hand was a new building work, which was 
responsible for the construction of a 10-storey office building, laboratory, health club 
and car parking. The assessor of the ASVM tool was the facilitator of that workshop. 
He was consented by the client to complete the first task of the questionnaire i. e. 
setting targets, based on their pre-workshop meeting and then completing the second 
task, which was to assess performance, based on the report produced after the 
workshop. The discussion of the result is divided into the two parts: the quantity of 
consideration and the quality of the consideration. 
There are ten sustainability headings or issues prepared for the ASVM Tool 4 (see 
Appendix H for the complete list of ASVM Tool 4 sustainability headings and 
statements). As discussed in Section 6.5.3, the assessor used Table 6.1 (page 145) to 
set targets for sustainability issues. This assessor used N/A option for three 
statements, which he knew to be irrelevant to the workshop. When N/A was chosen, 
that statement was excluded from the calculation. The overall score of these targets 
are encapsulated in Table 7.1. The average scores, presented in the third column of 
Table 7.1, were brought forward to the bar chart to illustrate the overall demand on 
sustainability. Figure 7.1 presented the result of these targets in the bar chart. From 
this figure, all issues under social and economic sustainability were within the range 
of 'high' to 'very high'. The mean scores for environmental issues were slightly 
lower, with 'process and method', which govern the integration and management of 
environmental agenda within the boundary of VM process, being the lowest. 
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Table 7.1: Overall scores for sustainability targets for Bovis Testing 
Brief Description 
I 
Target Score Mean Score 
Land Utilisation 
Design affect to land 4 
Design affect to site hydrology 4 
Site topography and microClimate 4 
4.00 
Enhancing ecological and biodiversity 4 
Process and Method 
Green criteria in design 4 
Environmental design expert 2 
Environmental statement preparation N/A 2.33 
Obtaining certain recognition N/A 
Pre-assessment checklist I 
Material Selection 
Avoid environmentally hazardous elements 4 
Materials from sustainably managed sources _ 3 
Promote recycled or rapidly renewable products 3 
3.50 
Use integrated products 4 
_ In- Use Impac 
Flexibility in design 5 
Low operating energy 3 
_ Opfin-ýse renewable energy sources 1 
Energy efficient design 3 
3.00 
Water conserving concept 3 
Encouragethe use of public transport N/A 
_ Community Wel re 
Neighbouring consideration 4----T 
Social cohesiveness 5 4.67 
Appearance 5 
Employees Wel re 
Effective communication and information flow 4 
Optimise technology and expert knowledge --- 5 
4.50 
User Comfort 
Indoor air quality 5 
Comfortable internal temperature 3 
Maximise natural daylight 5 
Internal acoustic environment 4 
Internal appearance 5 
4.63 
Parking space 5 
User friendly criteria 5 
Security and safety 5 
Profitability 
Attracting investors/buyers 5 
Manage risk 4 
4.50 
Cost Efficten 
Whole life cost 4 
Manage cost 5 4.67 
Project boundaries 5 
Image 
Media 4 
1 Competitiveness 5 4.67 
1 Aim for awards 5 
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The low mean scores of the environmental category's issues were due to the low 
target on one or two statements which affected the average score. For example, the 
third statement of 'In-Use Impact' has '1' score, indicating that this issue was relevant 
but less desired by the client. The assessor informed that as the project is located in 
Abu Dhabi, where the energy costs are so low, there is no real incentive to reduce it. 
Because of the low score for this statement, the overall mean was downgraded. This 
was one downside of the averaging system, which was detected from this testing. 
Overall, the client in this workshop had a high demand for many issues of 
sustainability. This high level of demand indicated an inherent awareness of the 
importance of sustainability in this project. 
OVERALL SUSTAINABILITY TARGETS 
5 
24 
0 
3 
2) 
to 
I- 
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Sustainability issues 
Figure 7.1 : The mean targets for sustainability issues for Bovis Testing 
158 
Chapter 7: The Evaluation of the ASVM Tool 
Table 7.2: The overall sustainability achievement percentages of Bovis Testing 
Sustainability Achievement in Percentage 
Brief Description 
100% 1 75% 1 50% 1 25% 1 0% 
Land Utilisation 
Design affect to land 
Design affect to site hydrology V 
Site topography and microclimate 
Enhancing ecological and biodiversity V 
Process and Method 
Green criteria in design 
Environmental design expert V 
Environmental statement preparation N/A 
Obtaining certain recognition N/A 
Pre-assessment checklist 
Material Selection 
Avoid environmentally hazardous elements 
Materials from sustainably managed sources 
Prornote recycled or rapidly renewable products 
_ Use integrated products 
In- Use Impact 
Flexibility in design 
Low operating energy 
Optimise renewable energy sources 
Energy efficient design 
_ Water conserving concept 
Encourage the use of public transport N/A 
Community Welfare 
Neighbouring consideration 
Social cohesiveness 
Appearance 
Employees Welfare 
Effective communication and information flow 
Optimise technology and expert knowledge 
User Comfort 
Indoor air quality 
Comfortable internal temperature 
Maximise natural daylight 
Internal acoustic environment 
Internal appearance V 
Parking space 
User friendly criteria 
Security and safety 
Profitability 
Attracting investors/buyers 
Manage risk 
Cost Efficiency 
Whole life cost V 
Manage cost 
Project boundaries 
Image 
Media 
1 Competitiveness I I Aim for awards I 
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To discuss the quality of consideration of sustainability in this Bovis Testing, the 
performance of VM was assessed through its fulfilment of the targets set on 
sustainability prior to the workshop. The assessor assessed this performance using 
Table 6.2 (see page 147 for description), which was prepared to assist the assessor in 
ascertaining the performance of sustainability within his VM workshop. The overall 
results are encapsulated in Table 7.2. The mean percentages were plotted in a spider- 
web diagram illustrated in Figure 7.2. From this figure, all issues of sustainability 
were more than 90% achieved indicating that VM has excellently responded to the 
demand for sustainability. This result provides evidence that VM can successfully 
fulfil clients' needs relating to sustainability. Based on this study, it was concluded 
that sustainability demand that was made explicit could be fulfilled by VM. 
7.3.3.2 Discussions on the use of the ASVM in Bovis Testing 
The assessor of Bovis Testing provided feedback on the tool based on his experience. 
He commented that this tool has helped in raising awareness of various sustainability 
issues before the workshop. The targets set on sustainability before the workshop took 
place were interpreted as clients' commitment for sustainability. The assessor also 
agreed that the tool did not disrupt the flow of VM but he stated that the issues added 
to the number of criteria that need to be considered during the workshop. He also 
stated that more time was required at the beginning of the workshop. By providing 
evidence that VM was capable of fulfilling clients sustainability target, the assessor 
believed this could boost VM's position as a value enhancement technique and bring 
more confidence to VM. 
The ASVM tool was tested in a VM workshop of a project, which already had a high 
interest in sustainability. The high demand on sustainability as indicated in Figure 7.2 
confirmed this. The high result of VM performance shown in the spider web diagram 
indicated that the VM workshop did a very good job and managed to fulfil the clients' 
targets on sustainability. This result provided evidence that VM can fulfil client's 
needs for sustainability if they were introduced into the workshop. As stated by the 
assessor, the result would be useful to boost confidence on VM capability for 
improving sustainability for construction projects. 
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The assessor of Bovis Testing stated that the targets setting activity consumed time as 
the list was quite long. The facilitator did help the clients in setting these targets. As 
the client was knowledgeable in sustainability area, the facilitator did not need to 
spend time explaining each issue to the client. However, the facilitator had expressed 
concern about this target setting activity if the clients were less knowledgeable in 
sustainability area. Discussing about sustainability with this group of clients could 
consume longer time. 
From this testing exercise, it was revealed that the use of an averaging system to 
calculate the targets set prior to workshop has a downside. The low score of one 
statement under one issue would affect the mean score of that issue. 
7.3.4 Conclusions derived from the Testing Exercise 
The tool was prepared to examine the client's demands on sustainability in VM 
workshops and how well VM responded to those demands. By discussing the issues 
of sustainability at the pre-workshop, this tool was able to set a measure for the 
quantity of consideration expected for the listed issues. However, it was suggested 
that this should be improved by simplifying the target setting process to reduce the 
time consumed in undertaking this activity. At the end of the Bovis workshop, the tool 
had been used to examine how well VM responded to targets set for sustainability 
issues. It was concluded that the tool was a useful means to raise sustainability issues 
within VM, but based on the comments gathered by the user of the tool, the 
assessment process also needed improvement. It was suggested that a weight could be 
attached to each sustainability issue as the importance of sustainability issues in VM 
were not equal. The performance would then be assessed by multiplying this weight 
with each achievement percentage to derive to the total percentage perfon-nance. At 
present, the interest of the facilitators and the clients for this tool is poor. However, it 
was noted that the method adopted to undertake this exercise posed some limitations 
that could affect the uptake of the tool. The limitations are discussed next. 
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7.3.5 The Limitations of the Testing Exercise 
The methodology adopted to undertake this testing exercise posed limitations to the 
study. This tool should be introduced to the clients of VM, who were the targeted 
user. As explained in Section 7.3.2, it was difficult to identify the clients who would 
be involved in VM that focused on building construction in the near future. 
Approaching the VM facilitators seemed a plausible way to pursue due to the reasons 
presented in Section 7.3.2. However, this decision did not account for the 
unwillingness of the VM facilitators to bring this tool to the attention of the clients. 
This tool would be reviewed first by the facilitators and if they believed these issues 
were not part of the project drivers, this tool would be tossed aside. The researcher 
had been in contact with the facilitators to clarify any misunderstanding of the tool. 
However, the facilitators were not the tool's experts as they were not involved in the 
development of the tool. Introducing a tool without a firm understanding of it could 
have adversity effects such as misinterpretation about the purpose of the tool and 
misperception that the facilitator wanted to introduce bias in project drivers in VM 
workshop. The facilitators disinterest on the tool would affect their decision to bring 
the tool to their clients. As this testing exercise depended heavily on the VM 
facilitators' participation, all the above reason could be the cause for the poor uptake 
of the testing exercise. Apart from that, they were several VM facilitators who did 
bring the tool to the clients. However, they claimed that the clients were not interested 
to try the tool. The lack of clients' interest on testing this tool could be for several 
reasons: 
the sustainability aspects were not included as one of the clients' project drivers; 
the clients did not recognised. that their project drivers required the 
consideration of sustainability issues; 
they did not understand the purpose of the tool; and 
the tool was treated as a burden and only added work to their busy schedule; 
As there was only one test conducted, comparisons between workshops cannot be 
made. Thus, the evidence to support the tool was very limited. This lead to the second 
phase of evaluation, called the verification study. The testing exercise may have been 
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more successful if the clients had been approached directly rather than using the VM 
facilitators as middle persons. 
7.4 THE VERIFICATION STUDY 
7.4.1 The Purpose of the Verification Study 
The verification study was a continuation of the ASVM tool evaluation. It helped 
verify the findings of the testing exercise. This verification study also helped identify 
the problems with the tool and where improvement was necessary. Through this, 
recommendations were made for improving the tool and ensuring it could be adapted 
in the future. The process of conducting this verification study is discussed next. 
7.4.2 The Process of the Verification Study 
The verification study required the expertise of people who understood and were 
involved in VM. All value managers contacted for the testing exercise, except the one 
who participated in it, were re-approached to assist in this verification study. The 
reasons for contacting this group of people were because they were already aware of 
this tool and a good relationship had been built from several correspondences to 
clarify the tool. This type of sampling is called convenience sampling, where the 
selecting group of individuals is ready and available (Fink, 2003a). These peoples 
were requested to review the tool and complete several questions about it. 
To conduct this study, a document consisting of two sections was prepared. Section A 
consisted of a sample of the ASVM Tool. Under this section, there were four 
subsections which presented the introduction to the tool, the description of the scoring 
system, the complete set of sustainability issues and the results' presentation 
diagrams. The respondents were required to review this section only. A sample of the 
document can be viewed in Appendix E. Based on the understanding of the tool 
sample, the respondents were required to complete Section B, which consisted of 8 
questions intended to allow the respondents to provide his or her comments on the 
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tool's usefulness and practicability. The questions and their purposes are surnmarised 
below. 
Question I: to acknowledge the VM clients' interests on sustainability 
Question 2: to articulate the potential merits of raising sustainability issues early in 
VM as forwarded in the ASVM tool 
Question 3: to articulate the potential merits of proving that VM is capable of 
fulfilling sustainability needs as forwarded in the ASVM tool. 
Question 4: to identify the respondents' interest to use this tool in the future 
Question 5: to identify any potential problems with the tool 
Question 6: to enable recommendations to the tool be made 
Question 7: to gather recommendations on how to encourage more consideration 
on sustainability issues within VM practices 
Question 8: to allow for additional comments on the tool 
A sample of Section B of the document is attached in Appendix I. 
The documents were distributed in the middle of July 2004 to 36 value managers. To 
promote fairness, the tool samples were distributed evenly. Only one sample was 
given to each respondent. If all the tools were given, the document would be too thick, 
thus may detract people from responding to it. A total of 9 value managers received 
documents, which contained ASVM Tool 1 as a sample. Another 9 value managers 
received ASVM Tool 2. Another 9 received ASVM Tool 3 and the last 9 value 
manager received ASVM Tool 4. Two follow-up sessions took place in August and 
September by phoning and emailing the respondents to expedite the return of the 
documents. 
A total of 10 responses were obtained from this study. The distribution of the tool 
viewed by these respondents is encapsulated in Table 7.3. This table informed that the 
comments gathered from the respondents were based on reviewing the specific sample 
given to them. 
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Table 7.3: Tools reviewed in the verification study 
Tool 1 Tool 2 Tool 3 Tool 4 
Respondent A x 
Respondent B x 
Respondent C x 
Respondent D x 
Respondent E x 
Respondent F x 
Respondent G x 
Respondent H x 
Respondent I x 
RespondentJ X 
7.4.3 The Findings of the Verification Study 
7.4.3.1 The Results of the Verification Study 
The results of the verification study are discussed under three headings: the tool's 
usefulness, the problems and recommended improvement. 
7.4.3.1.1 The Tool's Usefidness 
From the information gathered from question I (see Appendix I), all clients, except 
one, were perceived as interested in environmental protection and economic benefits. 
As shown in Table 7.4, social well being did not gain much interest compared to the 
other two. All respondents who believed that their clients were usually interested in 
all three themes of sustainability would consider using this tool in their future 
workshops. Only three, who perceived their clients as only interested in one or two 
aspects were disinterested in trying this tool. This could explain why the respondents 
testing the tool (testing exercise) were reluctant to bring the ASVM tool to their 
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clients as discussed in Section 7.3.2. When they consider that their clients did not 
have an interest in the wider aspect of sustainability, presenting a tool that assessed 
sustainability performance would have been a waste of time. 
Table 7.4: Clients' interest on sustainability as perceived by the respondents and their 
willingness to use the tool 
Clients' Interest on Sustainability as Perceived 
by the Respondents 
Willingness 
to use the 
Environmental 
Protection 
Social 
Well-being 
Economic 
Benefits 
tool in the 
future 
Respondent A No 
Respondent B 0 0 0 Yes 
Respondent C 0 0 No 
Respondent D 0 0 0 Yes 
Respondent E 0 0 Yes 
Respondent F 0 0 Yes 
Respondent G 0 0 0 Yes 
Respondent H 0 0 0 Yes 
RespondentI 0 0 No 
RespondentJ 0 0 0 Yes 
To support further the tool's usefulness, a five-scale likert style ranging from 
'strongly agree' to 'strongly disagree' was used to probe respondents' opinions on the 
potential merits of the tool. When using this type of scale, a neutral zone (neither 
agree nor disagree) is unavoidable. It was noted that there was a danger of 
respondents choosing this neutral answer when they were unsure about the associated 
statements or questions. But, this type of scale has been used widely to probe people's 
opinion about something (Oppenheim, 1992). Question 2 and 3 in Section B of the 
verification study document was prepared to obtain respondents' opinions on the 
merits of the tool. Question 2 was concerned with the merits of making sustainability 
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issues explicit early in the workshop. Question 3 was concerned with the merits of 
highlighting VM capability to fulfil clients' demand in sustainability. The results are 
surnmarised in Table 7.5. 
Table 7.5: The summary of responses on the potential merits of the tool 
Total of respondents that.... 
Strongly Neither Strongly 
Statements agree or agree disagree 
agree nor or 
disagree 
. 
disagree 
Q2 By making clients' needs of sustainability explicit prior to the workshop, do you 
agree that ...... 
a. This could promote better inclusion of 10 
sustainability agenda and thinking in the 
VM practices 
b. This would not disrupt the flow of VM 8 
process 
C. This would raise awareness of sustainability 10 
among the VM participants 
d. This would demonstrate the client's 8 
commitment on sustainability 
Q3 If VM is shown as a technique capable offulfilling the client's demand on 
sustainability, do you agree that..... 
a. This would boost the position of VM as a 7 3 
value enhancement technique 
b. This would attract more interest in 8 2 - 
sustainability within VM practices in the 
future 
c. This would bring competitive advantage to 3 5 2 
the services offered by VM practices 
d. This would attract client's interest and 2 7 1 1 
confidence in VM services in the future I f 
The respondents gave positive support to the merits that can be reaped from making 
clients' needs explicit early in the VM process. The majority of respondents believed 
that this tool had the potential to promote sustainability in VM practices and could be 
used to demonstrate clients' commitment to sustainability. As the tool was designed to 
follow the flow of VM (as discussed in Section 6.4, page 138), the majority of 
respondents agreed that using this tool to assess VM perfonnance on sustainability 
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would not disrupt the flow of the VM process. By demonstrating VM capability to 
fulfil the client's needs on sustainability, the respondents also agreed that it would 
boost the VM position as a value enhancement technique and would attract more 
interest on sustainability within VM practices in the future. But the majority of 
respondents were unsure that this would promote the client's interest in VM or create 
a competitive advantage to VM. 
The respondents also added a few comments that supported this tool, such as: 
1. "The use of the tool is a necessary step forward that will encourage further steps 
in improving sustainability attention. As VM is a methodology that innovates the 
way functions are perfonned via solutions, then sustainability needs to be 
considered during the VM study. " 
2. "The sense of sustainability needs to be absorbed as early as possible. The tool 
can help here. VM will play an important role in producing sustainable proposal 
if clients want it. " 
3. "The tool adds direction to sustainability early in the VM process" 
4. "The tool is useful in highlighting aspects of sustainability. This tool has the 
potential to be adopted not in a VM workshop only, but can be used on a wider 
scale i. e. to assess the overall project performance as a whole. By raising 
sustainability issues early, they would be integrated within the context of the 
client's operations and policies. VM would be one the technique used to achieve 
sustainability. " 
"This tool is quite a challenge and puts VM in a different perspective" 
Z4.3.1.2 The Problems with the Tool 
There are a few problems with the tool that have been identified from this verification 
study. These problems could also been the reason for the poor uptake of the testing 
exercise. Many respondents viewed this tool as very useful in highlighting the aspects 
and issues of sustainability. A few believed that the tool looked simple and it should 
work well for the construction of buildings. Unfortunately, this perception was not 
mutual across all respondents. One respondent believed that this tool was a bit 
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complex, which was likely to put users off. As time was not leisure in VM practices, 
things that seemed unimportant such as performance assessment activities, might not 
attract much interest. This respondent also believed that the tool should appear less 
complicated to attract users, especially if the users were not in full commitment to 
sustainability. The respondents of the verification study stated that sustainability may 
or may not be a client objective. This is due to the perception that sustainability may 
or may not be one of the project drivers. If sustainability issues were not recognised as 
an element of the project driver, the facilitators would have difficulty making specific 
recommendations on value enhancement. Clients rarely knew what their needs were 
with regards to sustainability. Despite expressing an interest in sustainability, when it 
came to allocating time for it, they always had other more pressing matters to deal 
with. 
One respondent stated that the issues in the tool were too general, which denied the 
fact that different projects bring different problems that might require unique 
consideration. However, as stated in Section 6.3.1.2.2 (page 132), the issues had to be 
made general so that they could be assessed repeatedly. The tool intended to help the 
clients in deciding what sustainability issues are important for their project. The 
assessor of Bovis Testing raised the issue of dealing with knowledgeable or less 
knowledgeable clients. He stated that discussing sustainability issues with less 
knowledgeable clients would consume longer time. One respondent in the verification 
study stated that this tool was a good analytical tool but if the clients are not interested 
with sustainability, the tool will not attract their attention. 
7.4.3.1.3 Recommended Improvements 
The recommendations made by the respondents were discussed in two subheadings. 
1) Improvement to the Too] and its Practices 
Improvement was recommended to ensure the tool would have greater impact in use 
and would attract more interest from the intended users. One respondent believed that 
highlighting sustainability issues within the workshop might have limited impact. 
Greater impact can be achieved if sustainability issues are introduced to the clients at 
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the early stage of the project process to ensure that the issues are raised and integrated 
within the context of the clients' organisations and policies. The first part of the tool 
(making sustainability issues explicit) would be very useful here. These will greatly 
influence the scope and focus of the VM workshops conducted within these 
environments. The assessment exercise (second part of the tool) would then proceed 
in the workshop. Another respondent gave a similar suggestion i. e. separate the tool 
into two parts. One would be devoted to the identification of the sustainability needs 
before workshops. The second would be solely for assessment activity. One 
respondent suggested two versions: simple and advanced. The simple version would 
be used in situations where people were just getting into sustainability and the 
advanced would be for situations with high sustainability demands. These respondents 
suggested simplifications because they perceived the present tool to be complicated. 
One respondent, who believed the tool worked well for the construction of building 
(residential, commercial properties), recommended the development of other versions 
to be used within projects of a different nature such as civil works, hospitals, schools 
etc. Through this, the tool would have a wider usage. One respondent suggested the 
use of an impressive name to attract users. One respondent suggested focussing this 
tool on VM with environmental issues interest. Other respondents thought that the 
tool was practicable but a way needed to be identified to persuade clients to use it. 
They thought that clients would use it if they were forced to do so. 
2) Improvement to Sustainability Integration in VM 
There were a few suggestions to promote sustainability consideration within VM such 
as: 
a) Incorporating sustainability into clients' strategic planning and applies VM as 
one of the tools to achieve that plan. 
b) Proposing an explicit update to BS EN 12973 suggesting the incorporation of 
more explicit reference to sustainability; 
c) Proposing study on sustainability priorities for different groups of stakeholders 
on how it affects the scope of VM workshops. This would widen sustainability 
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issues beyond those considered important by the VM practitioners and 
promote satisfaction to the projects' stakeholders. 
d) Ascertaining the importance of sustainability through position in the value tree 
i. e. part of basic needs 
e) Inviting environmental or sustainability consultants to be involved in the VM 
workshop. 
f) Suggesting promotion of VM and sustainability tools through industry 
institutes such as IVM, Chartered Management Institute, Institute of Asset 
Management, etc. to gain trust and interest 
7.4.3.2 Discussions to Support the Use of the ASVM Tool within VM Practices 
Based on the responses gathered from this verification study, this tool was expected to 
be useful in identifying clients' wants for sustainability early in the VM process. By 
making clients' needs for sustainability explicit, the respondents believed that it 
would promoted sustainability issues into VM practices and could be used to 
demonstrate clients' commitment to sustainability. The respondents also believed that 
the tool was practicable in VM as the flow of the tool follows the process of VM. If 
the tool could help to integrate sustainability into VM workshop, it would boost VM 
position as a value enhancement technique and would attract more interest on 
sustainability within VM practices in the future. 
The application of the ASVM tool within VM practices faced several problems. The 
first problem concerned with the unwillingness of the facilitators to bring this tool to 
the clients and the interest of the client in using the tool. This problem was the first 
barrier in testing the tool. The second barrier was related to the presentation of the 
tool. Many respondents viewed the tool as a bit complex and too long. Simplification 
to the tool was recommended to reduce this problem. The use of the tool in VM is 
also thwarted by the fact that different project brings different problems that may 
require unique consideration. As the tool is generic in its form, it may not be suitable 
to be applied in many VM workshops. Flexibility is needed in the tool. The tool 
should be made flexible to allow for modification to suit the need of a particular 
project. 
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7.4.4 Conclusion Derived from the Verification Study 
The verification study produced findings that both supported and frustrated the use of 
the ASVM tool in VM. Based on these findings, it was concluded that the tool was a 
useful means to raise sustainability issues within VM practices. However, a few 
improvements to the tool are still required before it can be introduced to the industry. 
7.4.5 Limitations of the Verification Study 
The respondents approached for the verification study were the VM facilitators used 
in the testing exercise. As explained in Section 7.4.2, this group of people was 
contacted because they were already aware of the tool and good relationship had been 
built from several previous correspondences. As the result, the findings of the 
verification study were based on the VM facilitators' point of view only. The VM 
clients' opinions about the use of this tool should be investigated as they were the 
intended user of the tool. Identification of VM clients for the verification study should 
be straightforward, as it needs clients with VM experience but not necessarily 
involved in current VM workshop . This would have broadened the findings in this 
verification study. 
7.5 THE RE-EVALUATION OF THE USE OF THE ASVM TOOL IN THE VM 
PROCESS 
The ASVM tool was designed after considering the environment in which VM was 
practiced and then refined to comply with the comments of the VM experts who pilot 
testing the tool. From the testing exercise and the verification study, it was concluded 
that the tool was a useful means to raise sustainability issues within VM, but the 
feedbacks suggested that the assessment process needs to be improved. Several 
lessons learned from these two evaluation studies shed light on the actions necessary 
to improve the tool. The re-evaluation of the ASVM tool are discussed below together 
with each lesson. 
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The VM facilitators were requested to present the ASVM tool to the clients. This 
approach did not account for the unwillingness of the facilitator to do this. Even if the 
tool was presented upon the clients, the facilitators were not the tool's experts as they 
were not involved in the development of the tool. Their explanation about the tool 
could mislead the clients on the functions and the merits of the tool. Even if the 
facilitators agreed that the issues of sustainability outlined in the tool were important 
for the client's project, the facilitators might still be reluctant to bring this tool up. The 
possible reasons for this reluctance were: 
0 the professional liability that they may face if the advice they gave on 
sustainability lead to cost increment; 
0 the perception that the tool may cause bias by leading the discussions in a 
prescribed direction; and 
the conflict that it could cause especially if the issues are in contrast with the 
clients key drivers for VM. 
The above three reasons are expected to be among the hurdles to sustainability 
integration and to the tool introduction. More attention is required if the workshop is 
dealing with client with less knowledge on sustainability. From the two evaluation 
studies, it was realised that clients with high interest on sustainability were more 
likely to try the tool. If the clients were knowledgeable in sustainability, then this tool 
would help them in identifying the issues of sustainability that should be considered 
within their workshop. This was the case in the Bovis Testing exercise. But, if the 
workshop was dealing with less knowledgeable clients, it was assumed that the 
facilitators would discuss with the clients about sustainability and would relate this 
aspect with the project drivers. However, it is important to acknowledge the 
consequence of giving advice, which the tool did not accounted for. It was believed 
that the clients would be interested in sustainability when there was a real incentive 
for it. If not, they would focus more on cost reduction. The use of the ASVM tool 
within VM needs to be re-evaluated. It seemed that the client's interest on 
sustainability depended on the inclusion of this aspect in the project drivers. The 
problem of using VM facilitators to bring these issues to clients was raised. The 
facilitators were worried that that this could stimulate bias to value drivers and risking 
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facing professional liabilities. It was proposed to bring this tool into VM without 
posing liabilities to the facilitators whilst attracting clients to demand more 
sustainability in their workshops. The researcher should have contacted and explain 
this tool to the clients directly. Any misunderstanding about the use of the tool can be 
clarified without using a middleman who could mislead the purpose of the tool. 
The client's interest in sustainability will affect the application of this tool within VM. 
As sustainability was usually perceived as not the main driver in VM, clients are not 
so interested in the tool. It is difficult to entice clients to exercise the tool, as they need 
to be persuaded into trying new things. Introducing the tool through VM facilitators 
proved ineffective. It was suggested that the tool should go through a trusted channel 
to attract users such as IVM. 
The tool has to be visited twice in the VM process. Once at pre-workshop, where the 
assessor shall set their targets for sustainability and second at post-workshop, where 
the user shall ascertain the fulfilment of the those targets. The tool operated outside 
the VM workshop stage, where all the decisions and plans were made. It did not 
account for the knowledge contributed by the team member at function analysis stage, 
which could change clients' targets on sustainability. The tool should be introduced 
early in VM workshop, but changes should be allowed within VM workshop to 
accommodate changes in the client's needs. Apart from that, the person who would 
assess the performance of VM should be present throughout the workshop. 
Performance assessment cannot be made based on the overall outcome only. 
The tool was viewed as being over complicated. The perceived complexity could have 
been due to the long list of sustainability statements within each issue and because 
they need to be attended twice in a VM process. As commented by the assessor in the 
Bovis Testing, attending to the issues in the ASVM consumed too much time. This 
factor was likely to put the assessors off, as time was usually critical in VM process. 
Presently, the assessor had to set their target on each sustainability statements, which 
vary between 39 to 49 statements. If referred to Figure 6.4 (page 143), the target 
setting was at the third level (related statements). It was recommended to allow the 
clients to set their weight to each sustainability issues instead of scoring each 
statement. Again, if referred to the Figure 6.4, the target setting should be moved to 
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the second level (sustainability issues). Thus, the clients would only need to score or 
set a weight for 10 or 11 sustainability issues instead of 39 to 49 statements. This 
would shorten the time spending on this tool at the pre-workshop stage. 
Based on the lessons learned from these two studies, the tool needs further 
improvement before it can be introduced into the industry. The tool should be 
integrated into the VM workshop itself and not operated outside the workshop 
activity. The clients of VM have their own value drivers. It would be useful if the tool 
can help establishing the contribution of sustainability issues in achieving these 
drivers. Allowing the clients themselves to include these issues as part of their value 
drivers would stimulate their interest for sustainability. The problems with relying on 
the facilitator to forward this tool to clients should be noted and avoided in the future. 
The target setting process needs to be improved as it consumed too much time. 
Allowance for setting weight for each issue is recommended as oppose to setting 
targets on each sustainability statements. 
7.6 THE REAPPRAISAL OF THE INTEGRATION OF SUSTAINABILITY 
ISSUES INTO VM PRACTICES 
The development of the ASVM tool was guided by the theoretical aspect of 
integration, which has been discussed in Chapter 4. The flow of the tool followed the 
proposed conceptual model as shown in Figure 4.7 (page 99). However, based on the 
two evaluation studies conducted to validate and verify the use of the tool in VM 
practices, the application of the tool was limited. There were a few issues that the tool 
did not accounted for, which affected the acceptance of the tool in the workshop. The 
tool needs to be improved first before it can be re-introduced to the industry. The re- 
evaluation of the tool leads to the re-evaluation of the theoretical concept of 
integration and the revision of the conceptual model. 
The re-evaluation of the theoretical concept of integration is discussed from the 
effects of bringing sustainability issues into VM, which was previously presented in 
Section 4.3.3. It was proposed to introduce the issues of sustainability at pre- 
workshop stage. The facilitators were expected to discuss these issues in the meeting 
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with the clients before the workshop takes place. If the clients were interested, then 
these issues would be included in the statement of needs and brought forward into 
VM workshops. They would be presented to all team members and included into the 
functional analysis stage. Ideas generated during the creativity phase were evaluated 
against the defined functions and objectives. The proposals were then developed and 
presented to the clients, highlighting the estimated cost savings and the features that 
would protect the environment, social interests and long-term economic returns. The 
clients would then decide to accept, partially accept or reject the proposal produced 
from the workshop. If accepted, plans and strategies would be formulated to 
implement the proposal. The flow of sustainability integration described above had 
been encapsulated in the conceptual model in Figure 4.7 (page 99). Based on the two 
evaluation studies conducted on the ASVM tool, a few issues that should have been 
taken into account when building the conceptual model were raised. These issues have 
been summarised below. 
The ASVM tool needs to take into account the differences of client's value 
drivers. Each client has different value drivers but sustainability priorities were 
not usually perceived as one of the main drivers. The integration of 
sustainability issues into VM needs to be handled without causing conflict with 
the client's other interests. Sustainability issues should be discussed by relating 
them to the other value drivers so that the clients would see how these issues 
would be prudent in achieving their main drivers. 
0 The role of the VM facilitators in the integration of sustainability issues within 
VM needs to be investigated. They hold a strategic position and could promote 
sustainability issues to the clients and to relay these issues to the team members. 
However, as discussed in previous section, they were less enthusiastic in 
encouraging the clients on sustainability due to the possible consequences of 
providing advice and usually want to avoid raising conflicting interest in VM. 
The facilitators' professional liability could be reduced if the issues were 
delivered after discussion with the rest of the team members. 
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For efficient integration of sustainability issues into VM, these issues should 
received continuous attention throughout the workshop phase. The role of the 
team member in bringing sustainability into VM should be re-appraised. The 
proposed model in page 99 (see Figure 4.7) indicates that the team member need 
to follow the clients stated needs. In practice, discussion about the client's needs 
and wants will take place when building the function analysis. Theoretically, the 
issues of sustainability, if they were incorporated in the statement of needs, 
would also be included in that discussion. It is important to acknowledge the 
possibility that the client's needs for sustainability might change after the 
function analysis stage. 
Based on these new findings, the proposed conceptual model was revised and have 
been presented in Figure 7.3. 
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7.7 SUMNURY 
This chapter discussed two studies undertaken to evaluate the ASVM tool, which had 
been developed to enable the assessment of consideration given to sustainability 
issues within VM. The first study was the testing exercise, where the tool was given to 
users to test in their VM workshops. In the second study, the tool was sent to several 
value managers to review and then provided comments on the tool's usefulness, 
potential problems and recommended improvement. From these two activities, it was 
concluded that the tool was able to evaluate the consideration given to sustainability 
issues in VM but improvements were required before it can be introduced to the 
industry. This tool, in its present form, was not yet acceptable to the industry. The 
lessons learned from these studies were discussed and the use of the ASVM tool in the 
VM workshop was re-evaluated. Based on the findings of these two activities, the 
integration of sustainability within VM was reappraised and the conceptual model that 
had been used to guide the flow of the ASVM tool was revised. 
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Chapter 8: Conclusions and Recommendations 
8.1 INTRODUCTION 
Chapter eight revisits the research aims and objectives. The conclusions, drawn from 
the work done throughout this research, are discussed against these aims and 
objectives. Following the findings and the conclusions, this chapter provides the 
answers to the questions raised early on in the research. Then, this chapter presents 
the limitations to the research and makes recommendation for future works. This 
chapter closes the thesis with concluding remarks. 
8.2 RELATING THE RESEARCH AIMS AND OBJECTIVES WITH THE 
CONCLUSIONS 
This research began by extensively reviewing the literature to search for information 
that related sustainability with VM, to identify the problem in hand and to justify the 
need to alleviate this problem. Then, the research proposed ways to help address this 
problem. Two aims were defined to set the direction of this research and the 
objectives that followed these two aims were defined to guide the flow of the 
research. The works undertaken to achieve these aims and objectives are briefly 
presented and the conclusions drawn from these works are discussed under each 
objective. 
The aims and objectives of the research are revisited here. The aims of research were: 
'to propose the use of VM as a means to integrate sustainability issues into the early 
stages of a construction project and to enable the evaluation of the quality and 
quantity of consideration given to the issues of sustainability within VMpractices' 
The objectives that followed these aims are: 
a) To review current knowledge of sustainability and VM in construction; 
b) To search for existing literature that integrates sustainability within VM and to 
articulate the importance of integrating these; 
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c) To support the use of VM as a means to improve the consideration of 
sustainability in a project process; 
d) To propose a conceptual model of integration; 
e) To review the level of consideration given to sustainability issues in current VM 
practices; 
f) To develop a tool that will enable the evaluation of sustainability consideration 
within VM practices; 
g) To test the developed tool in VM workshops and assess its usefulness; 
The works done throughout the research and the conclusions drawn from them are 
discussed in conjunction with these research aims and objectives 
The first two objectives were related to the activity conducted before the aims of the 
research were finalised. In the first objective, current knowledge on sustainability and 
VM were reviewed to serve as a platform before further research could be pursued. 
Then, existing literature that integrated sustainability with VM was examined to 
identify problems in the area of the intended study and to establish the need to 
alleviate this problem. Only then, was the direction of the research confirmed. From 
these activities, it was concluded that the information relating to sustainability within 
VM was scarce and merely superficial. The absence of research-based knowledge 
indicated that both researchers and the VM community in the UK have not paid much 
attention to this area. Research in this area is vital to raise awareness about the 
potential use of VM for integrating sustainability to the project process, which would 
instigate further research in the future. 
As stated above, this research has two aims. The first one was to propose the use of 
VM as a means to integrate sustainability issues into the early stages of a construction 
project. Objectives (c) to (e) were defined to guide the achievement of this aim. Based 
on the understanding of the practice of VM and the concept of sustainability, 
arguments were made to support the use of VM for improving sustainability 
considerations in the project process. These arguments derived from two perspectives: 
The strengths of VM and the relationship between these two. The strengths of VM to 
raise and integrate sustainability in the critical decision making times indicated that 
VM has the potential to be used as a means to incorporate sustainability issues in the 
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early stages of construction. These strengths were divided into 5 headings: the role of 
VM participants, knowledge dissemination opportunity, strategic time, effective 
process and effective tools and techniques. Due to the common perception that 
sustainability issues lead to cost increment (Bordass, 2000) and the purpose of 
conducting VM is to reduce cost (Connaughton and Green, 1996), there seemed to be 
a conflicting interest between these two. These conflicting interests have the tendency 
to discourage VM participants to consider sustainability within their practices. To 
argue that sustainability should already be embedded in VM, a link between VM and 
sustainability was established. This relationship demonstrates that sustainability issues 
already exist within the scope of VM, intending to improve the project value and to 
satisfy needs. The strengths of VM and the relationship between sustainability with 
VM supported the proposal to use VM as a means to incorporate sustainability issues 
in construction projects. 
Objective (d) referred to building a theoretical understanding of integration. The 
theoretical concept of sustainability integration into VM was presented and the effects 
of integration were discussed. Several factors that need to be taken into account to 
ensure effective integration were also articulated and potential merits from integration 
were postulated. By understanding what sustainability integration into VM means 
and how it will affect the VM process, meant that integration is within the grasp of the 
VM approach. A conceptual model was presented which illustrated the process of the 
VM workshop after bringing sustainability issues into it. This model suggested that 
bringing sustainability into VM would not have significant impact on the widely 
accepted approach of VM. 
Objective (e) was concerned with reviewing the level of consideration given to 
sustainability issues in current VM practices. Two surveys were conducted to fulfil 
this objective. The result provided knowledge of the extent to which sustainability 
issues are being considered within VM and the barriers that hinder better integration. 
By reviewing existing practices and problems surrounding it, the incorporation of 
sustainability in VM practices became clearer. 
From the work done to achieve the first aim, it was concluded that VM has the 
capability to be used as a means for improving sustainability considerations in 
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construction projects due to its strengths and inherent relationship with VM. From 
survey 2, sustainability issues have been integrated in VM practices but the levels of 
consideration vary across workshop. The extensive use of VM for sustainability has 
been thwarted by several barriers to integration. The subsidiary conclusions drawn 
from the work activities relating to the first aim are: 
C3 The methodology and structure of VM lends itself to the consideration of 
sustainability; 
0 The relationship established between sustainability and VM leads to a 
conclusion that theoretically, sustainability issues should already be embedded 
in VM practices. 
a To integrate sustainability issues into VM, the early stages of VM process 
plays a vital role. The decisions made on sustainability before the workshop 
takes place will influence the consideration of sustainability issues within the 
rest of the activities in VM process. 
0 The integration of sustainability into VM is within the grasp of the VM 
approach and it is expected that there would be no major impact to the widely 
accepted flow of VM process. 
0 The six success factors for integration identified from understanding the 
concept of integration and the process of VM, are anticipated to be useful to 
formulate plans and strategies for better sustainability integration in the future. 
0 It was concluded that the integration of sustainability in VM needs 
improvement due to the gaps that have been identified and the existence of 
barriers that hampered the integration. 
The second aim was to enable the evaluation of the consideration given to the issues 
of sustainability within VM practices. To achieve this, an evaluation tool had been 
produced. Measuring present integration would be prudent to understand the demand 
for sustainability and how well VM performed in achieving this demand. This would 
help in understanding the cause of variation in sustainability consideration and could 
open up to new paths for pursuing better integration in the future. Two objectives 
were set to achieve this second aim. Objective (f) focussed on developing a tool that 
was able to evaluate the consideration of sustainability within VM practices. To do 
this, the existing sustainability evaluation tool in the industry was reviewed. When it 
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was confirmed that the available tools were unsuitable to be adapted to assess 
sustainability in VM, a new tool was developed. This tool was called ASVM. The tool 
was developed through two key stages: tool design and tool validation. The tool 
design stage concerned with defining the tool's scope, reviewing sustainability 
assessment tools in the construction industry to search for common denominators and 
identifying factors that needed to be taken into account in designing the tool. The tool 
validation stage concerned with pre-testing the tool to validate its applicability. The 
flow of the tool followed the conceptual model proposed earlier to ensure the tool 
would not disrupted the flow of VM process. 
Objective (g) involved evaluation of the ASVM tool in VM workshops and assessing 
its usefulness and limitations. To fulfill this objective, the ASVM tool was subjected 
to two evaluation studies, i. e. the testing exercise and the verification study. In the 
testing exercise, the tool was brought into VM workshops for testing. In the 
verification study, the tool was presented to several VM facilitators to verify the test 
results and present limitations. The lessons learned from these studies were discussed 
and the use of the ASVM tool in the VM workshop was re-evaluated. Based on the 
findings of these two studies, the integration of sustainability within VM was 
reappraised and the conceptual model that had been used to guide the flow of the 
ASVM tool was revised. 
From the work done to achieve this second aim, it was concluded that the ASVM tool 
was able to evaluate the consideration given to sustainability issues in VM practices 
but further improvements were required before it can be introduced to the industry. 
The subsidiary conclusions drawn from the work activities related to the first aim 
were as follows: 
u From reviewing the sustainability assessment tool in the construction industry, 
the common denominators were extracted. These denominators are (1) 
comprehensive set of sustainability issues relevant to the assessment purposes, 
(2) clear and unambiguous scoring system and (3) illustrative and easy-to- 
understand presentation of results. 
185 
Chapter 8: Conclusions and Recommendations 
u From testing the tool, it was concluded that VM could respond to the demands 
on sustainability, if they were made explicit early in the VM process. The 
result from using the ASVM tool could provide evidence on whether those 
workshops managed to fulfil the demand on sustainability. 
c3 The VM workshops that have a high interest in sustainability were more 
interest to try the tool as compared to VM workshops with less interest on 
sustainability. 
u The re-evaluation of the tool was necessary to accommodate the lessons 
learned from the two evaluation studies. These lessons were: (1) the tool 
should be integrated into the workshop stage itself-, (2) target setting process 
needed improvement; (3) minimising the reliance of the VM facilitators; and 
(4) the tool needed to be flexible to allow for changes in clients targets during 
the workshop stage. 
c3 The integration of sustainability issues into VM was reappraised following the 
re-evaluation of the tool. Several issues had been raised in this discussion. 
These issues include the need to: identify the client's value drivers and how to 
introduce and relate sustainability issues with these drivers; to understand the 
limitations of the facilitators' role in integrating sustainability issues into VM; 
and to include the role of team members in incorporating sustainability into 
the proposals. 
8.3 RELATING THE RESEARCH QUESTIONS TO THE 
CONTRIBUTION TO KNOWLEDGE 
At the early stages of this research, several questions were raised. These questions are 
revisited here. 
1. To what extent has sustainability and its related issues been associated or 
integrated with VM in the existing literature? 
2. Why do we need to increase the awareness of sustainability in VM? 
3. Is VM a suitable means to improve the consideration of sustainability in the 
construction process? 
4. What does 'integrating sustainability into VM' mean? 
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5. Has sustainability been considered in present practices of VM? If yes, to what 
extent? 
6. How can the consideration given to sustainability issues within VM be measured? 
In attempting to answer these questions, the aims and objectives were defined. The 
new knowledge contributed from this research is discussed through answering these 
sets of questions. 
1. To what extent has sustainability and its related issues been associated or 
integrated with VM in the existing literature? 
There are many erudite publications on the subject of sustainability and VM, but 
the ones that relate these two are very few. The literature was brief or focused 
only on theoretical discussions. There was evidence that indicated the use of VM 
in projects that aimed for a high level of sustainability, but the details were not 
made public. The research-based information was unavailable indicating the 
absence of research in this area. 
2. Why do we need to increase the awareness of sustainability in VM? 
The limited information that relating sustainability to VM indicated the lack of 
awareness among VM participants and researchers on this subject. Perhaps, they 
were unaware of the involvement of sustainability issues in their VM exercises. 
The awareness on sustainability in VM needs to be improved because: 
The lack of research in this area will affect the level of knowledge. 
Without research, new knowledge will not be generated, thus affecting 
the learning effects. Researching in this area would shed light on the use 
of VM in promoting sustainability for projects, and instigate interest for 
further research, which in turn, should contribute to a positive learning 
loop. 
VM needs to be aware of any new interest in the industry to remain 
competitive in the industry. The growing interest in sustainability in 
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recent years should not be discounted and as a technique which aims for 
better services, VM needs to incorporate sustainability within the 
practices. 
Sustainability issues would contribute to value improvement and to 
achieving value for money, VM needs to pay attention to sustainability. 
By discussing the integration of sustainability into VM and investigating 
the extent of these issues being considered in VM within present 
practices, VM participants and other researchers shall realise the greater 
role that VM could play in bringing about more sustainability solutions 
for the projects. 
By understanding the existing practices of VM concerned with 
sustainability issues and problems surrounding it, the attention to 
sustainability in VM would become clearer and any room for 
improvement would be unveiled. 
3. Is VM a suitable means to improve the consideration of sustainability in the 
construction process? 
Theoretically, VM is a suitable means to improve the consideration of 
sustainability in the construction process. This suitability was discussed from two 
perspectives: the strengths of VM for integration and the link between these two. 
The strengths, which are derived from its five key features, indicated that VM is 
capable of incorporating sustainability into its practices. The methodology and 
structure of VM lend itself to the effective consideration of sustainability. The link 
between these two indicated that sustainability issues are already part of VM. This 
lead to the perception that the agenda of sustainability was not in contrast to VM 
purposes as commonly presumed. Practically, there were several barriers that 
impeded the use of VM for sustainability, as revealed from Survey 2. These 
barriers were added after the findings of the two evaluation studies on the use of 
the ASVM tool. So, it was concluded that although VM had the ability to promote 
sustainability issues into project process, several aspects limited this capability. 
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4. Mat does 'integrating sustainability into VM' mean? 
The integration of sustainability into VM refers to the combination of 
sustainability aspects into VM practices to enable those issues be considered and 
integrated throughout the whole process and decision making in VM. This is to 
ensure that every idea, decision and recommendation is made without neglecting 
the environment and social needs whilst at the same time considering clients' 
economic needs. This should not cause changes to the generic process of VM but 
merely affect the scope of the study. At the pre-workshop stage, discussing 
sustainability issues into VM would result in the inclusion of the issues as part of 
the clients' needs. At the workshop stage, integrating sustainability would ensure 
that the sustainability issues are put in front of all their efforts to produce the best 
solution for their clients. At the post workshop stage, the effect of integration is 
seen by the quality of the outcome, where the tangible and intangible value can be 
enjoyed. As proposed in the conceptual model (Figure 4.7), the early stages of 
VM play a vital role in sustainability integration. The consideration of 
sustainability issues within the rest of the activities in VM process will be 
influenced by this early step. 
5. Has sustainability been considered in present practices of VM? If yes, to what 
extent? 
Two surveys were conducted to review the consideration of sustainability in VM. 
It was concluded that sustainability issues has been considered in VM but the 
level of consideration varied across workshops. Most VM participants 
acknowledged the use of VM in improving sustainability, but there were also a 
group of respondents who remained unsure about this. It is believed that the lack 
of awareness about sustainability involvement in VM contributed to this situation. 
There were gaps in present practices of VM concerning sustainability 
consideration. The consideration of sustainability in workshops was believed to be 
lower than what it should have been. This consideration varied between 
workshops because their priorities depended on clients' needs and commitment. 
There was also a lack of diffusion of sustainability knowledge during the VM 
studies. There are two types of barriers to integration that have been identified. 
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Practical barriers included time limitation and the absence of guidance. The time 
frame of VM has been widely accepted in the industry, thus, a way needs to be 
identified to ensure that VM incorporates sustainability issues effectively within 
the defined time frame. As there is no known guideline that could help in bringing 
sustainability into VM effectively, development of one is recommended. The 
second type of barrier is the behavioural barrier. This related to the misperception 
among VM participants about sustainability, which included the lack of awareness 
about sustainability and the passive and negative perceptions about integration. As 
illustrated in Figure 5.5, these behavioural barriers lead to the minimal integration 
of sustainability. To improve this situation, awareness on sustainability needs to 
be increased and the passive behaviour needs to be overcome. 
6. How can the consideration given to sustainability issues within VM be measured? 
An ASVM tool was developed to assess the consideration given to sustainability 
issues within VM. It consisted of three scoring systems, many sets of 
sustainability issues and their associated statements and illustrated diagrams to 
present the results. There were four versions of this tool, each for different times 
in the VM workshops. The tool was designed for VM clients' use. This tool works 
through two steps. 
a) raising and setting targets for sustainability issues prior to a workshop; and 
b) assessing the fulfilment of these issues at the end of a workshop. 
In (a), the users of ASVM tool (called the assessors), set targets on sustainability 
issues using a five-level scoring system with the added N/A option for unrelated 
issues. Then, at the end of the workshop, the assessors shall ascertained the degree 
of sustainability achieved against the targets set earlier using a different five-level 
scoring system. The calculated scores were brought forward and illustrated in a 
spider-web diagram for results presentation. Another four-level performance scale 
was to be used to describe the overall performance. This tool was subjected to two 
evaluation phases: testing exercise and verification study. From these evaluation 
phases, the ASVM tool can be used to measure the consideration given to 
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sustainability issues within VM but further improvement was necessary before it 
can be adapted into the construction industry. 
8.4 PUBLICATIONS AND PROPOSED PUBLICATIONS 
Three papers have been published from this research. One paper was published in 
Engineering, Construction and Architectural Management Journal, one paper was 
presented in CIB Conference in Singapore in 2003 and last one was published in 
Value Magazine by IVM, UK. The photocopies of these papers are attached in 
Appendix J. 
Zainul Abidin, N. and Pasquire, C. L. (2003), "Moving towards sustainability 
through value managernent' ', Proceedings of the Joint International Symposium of 
CIB Working Commissions W55, W65 and W107, Singapore, October, Vol. 2, pp. 
258-268. 
2. Zainul Abidin, N. and Pasquire, C. L. (2004), Improving Sustainability 
Consideration within Value Management Practices, Value, Institute of Value 
Management 
3. Zainul Abidin, N. and Pasquire, C. L. (2005a), Delivering sustainability through 
value management: the concept and performance overview, Engineering 
Construction and Architectural Management, 12(2), 168 -ISO. 
The following two papers have been prepared and submitted for publication. The 
copies in print are also attached in Appendix J. 
1. Zainul Abidin, N. and Pasquire, C. L. (2005b), Building a conceptual model for the 
integration of sustainability into value management, Journal of Financial 
Management of Property and Construction, submitted for publication. 
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2. Zainul Abidin, N. and Pasquire, C. L. (2005c), Enabling the evaluation of 
sustainability issues within value management, International Journal of Project 
Management, submitted for publication. 
8.5 LIMITATIONS TO THE RESEARCH 
The limitations to the work done and findings are acknowledged and discussed as 
below: 
Sustainability issues have the potential to generate discussion across a wide 
spectrum throughout the project life. A boundary must be set to help focus and 
determine direction. This research focuses on the issues of sustainability 
relevant to the early stages of the project process i. e. conceptual and design 
stages. Sustainability issues at the construction stage are beyond this research 
boundary. Because of this boundary, only VM workshops conducted before the 
construction phase are sought. This particular stage was chosen because this is 
when decisions made will have the greatest impact on the project. 
Survey I was integrated in the IMMPREST research project. Although the 
sample represented a wide range of construction practitioners, only those who 
were interested in pre-assembly and standardisation responded to the 
questionnaire, which limited the opportunity for Survey 1 to gain responses 
from groups of construction practitioners interested in VM such as clients, 
architects and project managers. 
Survey 2 was conducted to review the perception of VM participants about the 
level of consideration of sustainability within their previous VM workshops. 
There were two factors that limit the findings of Survey 2. 
u The use of a neutral zone in the five-level scale in question 2.9 allowed the 
respondents to select this choice as an escape door. Thus, limiting the 
positive or negative responses on those statements. 
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u Because of the unavailability of methods, which could be used to assess the 
actual performance of VM with regard to sustainability at this present 
moment, the findings were based on the respondents' perceptions, which 
were subjective. 
The boundaries for the ASVM tool were set to limit the tool's scope and help 
focus on the study. The tool was designed for use in the VM workshops of the 
construction of buildings only. Other types of construction such as road works, 
bridges, power plant etc. would require different tools, as the content may 
differ. It is also to be used in VM workshops conducted at the planning and 
early design stage only. Sustainability issues at the construction stage are 
beyond the tool's scope. 
It was difficult to get participation to validate the developed tool. After the tool 
was revised based on the comment from four people actively involved in VM, 
the tool was brought out for a secondary validation work. But no one responded. 
As a result, only one session of validation took place. This limited the 
opportunity for improvement to the tool before it could be tested in an actual 
workshop. 
Only one testing exercise was conducted. This limited the discussion on the use 
of the tool based on actual experience. The poor uptake of this exercise was 
caused by the approach adopted for this testing exercise. Using VM facilitators 
to bring this tool to the clients was ineffective due to several reasons that have 
been discussed in Section 7.3.5. 
The verification study was conducted to explain this poor uptake of the tool 
from the testing exercise. This verification study sought the VM facilitator's 
point of view in this matter. Further work is required in the future to take into 
account clients' perception on this tool. 
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8.6 RECOMMENDATIONS FOR FUTURE WORK 
This section presents recommendations for future work to improve the integration of 
sustainability in VM. These recommendations are made based on the overall findings 
of this research, which are divided into four parts: recommendations to reduce the 
barriers and gaps in practice, recommendations for improving the ASVM too], 
recommendations for future assessment research work and finally recommendations 
for other research paths to promote wider sustainability integration in the future. 
8.6.1 Recommendations to Reduce the Barriers and Gaps in Practice 
To reduce the barriers to integration and bridge the gaps in practice, the following 
points are recommended: 
9 Search for ways to incorporate sustainability issues early in the VM process to 
boost the cycle of response as illustrated in Figure 5.5; 
* Propose ways to raise the knowledge of sustainability among VM participants: 
e Assess present practices and identify areas of weakness 
e Need to demonstrate clearly the benefits of integrating sustainability issues in VM 
for the projects and the clients; 
* Make reference to the conceptual model in building a comprehensive guideline for 
integrating sustainability into VM. 
8.6.2 Recommendations for Improving the ASVM Tool 
Further work on improving the ASVM tool includes: 
Allowing the clients to set certlin weight for each sustainability issues instead 
of scoring each statement. 
It was suggested that the tool should be made simpler. 
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0 Integrate this tool into the VM workshop process. At present, the tool operates 
at the pre and post workshop only. 
0 Different versions of the tool for different types of project are a possible future 
work as the current version is only suited for the construction of buildings. 
0 Production of prototype software would ease the assessment exercise. Results 
can be obtained instantaneously and data can be easily accessible. The software 
must be flexible enough for use at different times of VM workshops. 
8.6.3 Recommendations for Future Assessment Research Work 
The revised tool needs to be re-tested again in the industry. Once accepted, it can be 
used to conduct wide-ranging assessment work as a further research activity. This 
would produce wider evidence to support the use of VM for sustainability. It was 
noted that VM workshops that have a high demand on sustainability were more 
willing to involve in performance assessment activities compared to workshops that 
were less interested in sustainability. Workshops with less interest in sustainability 
should be persuaded to participate in the evaluation exercises as a performance 
improvement strategy. To conduct assessment work in the future, it was advisable to 
approach the clients directly or use a well-known institution such as IVM because 
using the facilitators as the middle persons between the researcher and the VM clients 
was unadvisable. 
8.6.4 Recommendations for other Research Paths 
There are many angles in which further works in this field can be recommended. 
Among those are: 
0 The role of VM clients in bringing wider attention to sustainability issues during 
the workshops is important. As discussed in this research, the level of clients' 
demand for sustainability varied across workshop, which would affect the level 
of sustainability being considered in the workshops. For future works, it is 
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recommended to focus on the client's perspective and experience of this area 
and search for ways to bring clients into sustainability thinking and visions. 
Research could be pursued in improving the pre-workshop stage where there is 
a close interaction between clients and the VM facilitators in determining the 
workshop scopes and identifying needs. A study on sustainability priorities on 
different groups of stakeholders and how it affects the scope of VM workshop 
would be useful. This would widen sustainability issues beyond those 
considered important by the VM practitioners and promote satisfaction to the 
projects' stakeholders. 
It is believed that clients would be interested in sustainability if there were a real 
incentive for it. They need evidence that sustainability issues would benefit 
them in monetary terms i. e. profit, low cost etc. Research on how sustainability 
issues benefited the clients and projects, how it became important in real 
decision-makings and where VM stands in this situation would bring confidence 
to clients on sustainability issues. 
The early interaction between clients and facilitators creates an opportunity to 
persuade clients' commitment to it. The presence of the facilitator is ideal to 
advise and guide the team members into producing sustainable outcomes. 
However, the facilitators are hesitant to persuade clients towards sustainability. 
It would be useful to conduct research on the VM facilitators' role in bringing 
about more sustainable visions and thinking. 
The role of the team members in incorporating sustainability issues into VM is 
also important. Study in this area would assist in understanding the contribution 
and the limitations of team members for improving sustainability. 
Last but not least, the six success factors presented in Section 4.3.4 could 
branch out as one research. Further research in these factors would be useful 
especially in guiding the formulation of plans and strategies to improve the 
integration of sustainability in the future practices of VM. 
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8.7 CLOSING REMARKS 
The contribution of VM towards sustainability improvement has not been appreciated 
or literally expressed in the UK construction industry. To shed light on the use of VM 
to improve sustainability consideration in construction projects, - this research has 
explored and presented the theoretical perspective of integrating sustainability with 
VM. The strengths of VM for integration and the link between these two supported 
further the use of VM for sustainability. The strengths indicated that VM is capable of 
incorporating sustainability in its practices, while the link between these two indicated 
that sustainability issues are already part of VM. Thus, theoretically, VM is a suitable 
means to improve sustainability. However, in practice, this opportunity has not been 
firmly seized. There were gaps and barriers to integration which hampered the extent 
of sustainability integration. This indicated that generally, the integration of 
sustainability into VM needed improvement. An introduction to an assessment tool 
was proposed as a path to improve the integration of sustainability into VM. By 
examining present performance, VM practitioners will be able to identify how well 
VM responded to sustainability issues and where improvements were necessary. An 
assessment tool called the ASVM has been produced. This tool was then subjected to 
two evaluation phases to validate and verify the use of this tool before it can be 
introduced to the industry. From conducting these two evaluation phases, it was 
concluded that a few adjustments to the tool were necessary before it can applied to 
the industry. It is hoped that this research shall become an impetus towards wider 
research in this area as sustainability is a vision for tomorrow and VM should 
continuously improve the provision of services to meet the clients' growing demand 
for better value and quality. 
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2 of Sustainability Issues 
APPENDIX A- BRIEF DESCRIPTION OF SUSTAINABILITY ISSUES (see 
Table 3.3, page 52) 
A: Environmental Sustainability 
L Land Utilisation 
Refers to the change of land use as a result of the development which effects the 
surrounding environment such as ecological value, amenity, watercourse etc. It 
also referS to selecting the right site location and the optimisation of resources and 
services on site. 
2. Material Selection 
Prudent use of materials to reduce the negative impact to the environment and 
protect the users / occupants in terms of health and long term basis. Selecting 
materials made from environmentally attractive materials such as recycled 
materials and rapidly renewable sources; and find substitute for environmentally 
hazardous components. 
3. Energy Conservation 
The conservation of energy by reducing the outward transmission of heat, by 
controlling ventilation and by exploiting renewable sources of energy such as 
sunlight. It is also a matter of balancing heating and lighting needs, and addressing 
energy use, energy control and energy generation as related factors. 
Water Efficiency 
Improving the efficiency of hot and cold water services, water consumption and 
discharges etc. through suitable water system, design and suitable appliances 
Waste Minimisation 
Waste minimisation is necessary to avoid the breeding of pests and bacteria, 
contamination of water resources, atmospheric pollution, waste of land resources 
and failure to recycle valuable items. Waste is avoidable through a proper planning 
and waste management. 
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Pollution Control 
Pollution has an adverse impact on land, water and air. To earth ground and water, 
contamination happens through hazardous spillage, inefficient disposal of waste, 
seepage of contaminated water etc need to be reduced. Threat to clean air is posed 
by traffic and domestic emissions. Principal pollutants are carbon monoxide (CO), 
oxide of nitrogen (NOx), sulfur dioxide (S02). volatile organic compound (VOC) 
and particulates (PMIO). 
Z Biodiversity and ecology 
The diversity of living things - eco-systems, species and genetic complexity. 
Protecting wildlife, flora and countryside is a sensitive issue as it is now seen as a 
finite resource and the damage is usually irreparable. 
8. Transport 
The requirement for the transportation of materials to and from construction sites is 
significant. Greater distance of transportation increases pollution, cost and energy 
utilisation. The location of the building affects the intensity of occupiers' transport 
usage. Consideration should be given to reduce travel distance and optimising 
public transport. 
B: Social Sustainability 
1. Health and Welfare 
The employers need to provide a safe and comfortable place to work. Opportunity 
to improve skills and knowledge should be available through training, courses etc. 
2. Safety Issues 
The issues of safety varies the project progresses. Safety should be included in 
project policy, then included in design. Safety at site is critical as construction has 
a high rate of accidents. Reducing the frequency and severity of accidents and ill- 
health through proper training of staff, good management systems and clean and 
well-ordered sites. 
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3. User Comfort ISatisfaction 
All possible measures are taken to bring comfort for the future users which 
includes healthy indoor air quality through effective ventilation, selection of 
materials that do not emit toxic substances and gasses into the interior atmosphere, 
plantings to revitalise air etc. Lighting, heating and cooling also affect the comfort 
of occupiers. 
Accessibility 
Catering for the need for movement ease within, into and around the building and 
infrastructure. This includes the ease of access for disabled people and equipment. 
5. Aesthetics / Visual 
Improving the internal and external appearance of the building to make it attractive 
to buyers, users and even the passers-by. This also includes optimising the 
surrounding natural beauty and landscape. 
6. Nuisance to neighbours 
Noise from construction operations and all other sources is to be kept to a 
minimum level at all times. Its impact can be mitigated by using quiet machinery, 
using sound absorbers or reflectors, and limiting the times when it is generated. 
7. Social involvement 
Regular consultation with local communities regarding project activities should 
operate from start to completion. General information regarding the scheme for the 
communities using the area should be provided. 
C: Economic Sustainability 
1. Whole Life Cost 
The whole life cost of an asset is defined as the present value of the total cost of 
that asset over its operational life. This includes initial costs, operating costs, 
maintenance costs, management costs and the eventual disposal costs of an asset at 
the end of its life. 
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2. Image/ business enhancement 
Positive image derived from successful projects bring advantage to all participants. 
It increases competitive advantage for the consultants and contractors. It improves 
clients' reputation. 
3. Legislation Compliance 
Many statutes, regulations, codes and policies have implications for the 
construction industry, affecting where constructed items are located, how they are 
planned and designed, the materials and components used, the techniques and 
equipment adopted, and how the completed facilities are maintained, altered and 
demolished. Construction projects need to demonstrate compliance to these 
requirements throughout its activities. 
4. CostEfft"ciency 
A carefully planned cost management strategy needs to be formulated early. 
Managing and monitoring cost should be ongoing throughout the project process. 
5. Profitability 
Before enduring the complicated process of development, it is important to identify 
or evaluate the best course of action to satisfy the needs of the clients. To ensure 
profitability in the longer term, the potential market needs to be investigated, risk 
should be carefully evaluated, financial stability is required, a strategy to attract 
buyers or investors needs to be taken into consideration etc. 
6. Risk Assessment 
Risk is associated with the possibility of the occurrence of a hazardous event and 
the adverse economic impact of this event. Assessing the risk is important in 
reducing it, enhance predictability and evaluate progress for better performance 
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APPENDIX B: A SAMPLE OF SURVEY I QUESTIONS 
Section 1.4 (Extracted from UWAPREST questionnaire) 
1.4 Please tick the following blocks that best describe your organisation's 
sustainability and value management provisions 
I Yes No Unsure 
Does the company provide value management 
services 
Does the company undertake internal value 
management studies within the construction 
ro ect rocess 
Does the company have a value management 
department or person responsible for value 
management studies 
s ust jj il 
(Please rovide contact details below) 
D ti I oes The company have any sustainability policy 
to set out visions and strategies for achieving 
ustainabillity- const-1, 
Does the company have a department or person 
responsible for ensuring sustainability 
undertakings within the construction projects 
(Please provide contact details below) - Have the company or yourself been involved in 
developing sustainable or green projects 
Contact details 
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APPENDIX C: A SAMPLE OF SURVEY 2 QUESTIONNAIRE 
II 
ACHIEVING SUSTAINABILITY THROUGH VALUE MANAGEMENT 
This exercise is part of the research for PhD degree at Loughborough University. Please note that 
all information will be treated in a strict confidenfial and will not be made public. Please provide the 
MlOwing information about your company. (Please tick where appropriate) 
ormation 
A Please provide the following details. 
Name 
E-mail address 
Telephone no. 
Postal address 
1.2 Indicate which, of the following, best describes your general role in construction 
Client Prol ct Manager 
Architect Value Manager 
Consulting / Designing Engineer Contractor 
Cost Consultant Other (please specify): 
[! ement (VM) and Sustainabilit-v 
(Sustainability refers to protecting the environment, social needs and maintaining economic benefit) 
2.1 Indicate which, of the following, best describe your role in VM approach. 
a. Involved in VM study as the facilitator 
b. Involved in VM study as client's representative and decision maker 
C. Involved in VM study as VM participants or team member 
2.2 Indicate which, of the following best describes: 
very high, 2 -high, 3- moderate, 4- low, 5- very 
low 
19145 
a. our expeiience with VM approach LI FA Eb. Tour 
understanding about sustainability 
III 
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2.3 Please select the frequency of VM studies/workshop during construction project 
process according to the company practice or your experience. (The stages are 
based on RIBA plan of work) 
1- always, 2- most of the time, 3- sometimes, 4- rarely, 5- never 
1 
a. Pre-brief stage 
b. Briefing stage 
C. Outline sketch stage 
d. Final sketch design stage 
e. Pre-construction stage 
2.4 How important do you think that the following sustainability issues need to be 
considered during VM study to help achieve sustainability in a project. 
1- very important, 2- quite important, 3- moderate, 4- quite unimportant, 5- 
very unimportant 
1. Environmental Issues 
a. Location selection 
b. Material selection 
c. Waste minimisation 
d. Energy consumption 
e. Pollution control 
f. Transport 
g. Water conservation 
h. Ecology and biodiversity 
i. Heritage and amenity 
2. Social Issues 
a. Health and safety 
b. User comfort / satisfaction 
c. Community welfare 
d. Social involvement 
e. Workers' welfare 
f. Leaming opportunity 
g. Accessibility 
h. Aesthetics / visual 
3. Economic Issues 
a. Whole life cost 
b. Effective management (i. e. undertake 
environmental management system) 
d. Communication/ information circulation 
e. Employment / selection of participants 
f. Legislation compliance 
g. Profitability 
h. Improving supply chain 
i. Improve image 
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2.5 Please specify other sustainability issues which need to be considered during VM 
study which are important for a construction project but not included in Table 2.5 
(including any comments). 
2.6 Based on your experience, in general, please rate the performance of VM with 
respect to sustainability issues. 
(please refer to the issues listed in question 2.5). 
Very high (consider almost all sustainability issues) 
I-Egh (consider most of the issues) 
Moderate (consider some of the issues) 
Low (consider a few of the issues) 
Very Low (no consideration of the listed issues) 
2.7 Are you aware of any method which can be used to assess the overall performance 
of VM? 
Yes No 
If yes, is the method: 
a. an in-house method? or I 
b. was adopted from the industry's general practice I 
Is it possible to gain access to this method? If yes, please provide contact details. 
2.8 Are you aware of any method which can be used to assess sustainability 
performance in the VM approach? 
Yes No 
If yes, is the method: 
a. an in-house method? or 
b. was adopted from the industry's general practice 
Is it possible to gain access to this method? If yes, please provide contact details. 
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2.9 Do you agree with below statements. 
I- strongly agree, 2- agree, 3- neither agree nor disagree, 4- disagree, 5- strongly disagree 
2345 
a) VM is a suitable tool to achieve sustainability in 
construction 
b) Integrating sustainability in VM forces 
VM participants to focus on issues relating 
social and environment 
c) Integrating sustainability concern in the VM 
studies will slow down the study progress 
d) Presenting that sustainability benefits can be 
gained from the VM proposal to the client will 
increase the chances of the proposal being 
accepted 
e) Sustainability can be achieved effectively 
through continuous attention on its aspects at 
critical decision making stage 
f) If sustainability measures are integrated in the 
VM studies during the conceptual and design 
stage, they can result in lower capital cost 
g) Clients always demand a higher environment 
perfon-nance in their projects 
h) Knowledge about sustainability among 
VM participants is high 
i) VM provides opportunity to spread the 
knowledge of sustainability among its members 
j) VM enables sustainable issues to be considered in 
detail and systematically 
k) Most of the VM facilitators are knowledgeable in 
the subject of sustainability 
1) It is unclear whether environmental protection 
and social consideration have been addressed in a 
VM study 
in) Guidelines are required to extensively consider 
sustainability in the VM approach 
n) Currently, there is no general guideline available 
which can guide VM practitioners to address 
sustainability in a VM study 
o) VM can promote sustainable design for a project 
p) Considering sustainability in VM could 
promote integrated working practices 
q) Addressing sustainability in VM could 
reduce conflict between fulfilling environmental 
and social needs with clients' limited budget 
Thank You For Your Cooperation 
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Additional Information: 
This questionnaire is part of research which aims to evaluate the consideration given 
to the issues of sustainability within VM practices. An assessment method that can 
measure the performance of VM with respect to sustainability issues will be 
developed and is expected ready to be tested by the end of 2003. The results from this 
assessment study will be used to develop strategies which can enhance the integration 
of sustainability within VM for future projects. This assessment method can be used 
to assess the performance of VM study in one or more of your projects. The results 
could be used to improve your future VM practice. If you / your organisation are 
interested in participating in testing this assessment method, please provide your 
contact details (i. e. business card). You will be contacted once the method is ready to 
be tested. I would be very happy to provide you with the results from the study. 
Thank you. 
Nazirah Zainul Abidin. 
n. zainul-abidin@lboro. ac. uk 
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APPENDIX D: A SAMPLE OF THE DOCUMENT FOR VALIDATION WORK FOR 
ASSESSMENT TOOL AT CONCEPTUAL STAGE 
VALIDATION STUDY OF SUSTAINABILITY EVALUATION IN THE 3: ALUE MANAGEMENT 
APPROACH (SEVMA) METHOD 
CONCEPTUALSTAGE 
CONTENT 
Section Descrip 
-tion 
Page 
A Introduction I 
B Response Scale 2 
C Assessment Details 4 
C1 Environmental Sustainability 4 
C2 Social Sustainability 6 
C3 Economic Sustainability 8 
D The SEVMA Model and Performance Score II 
DI The SEVMA Model Example II 
D2 The Performance Score 12 
E General Questions 13 
SECTION A. INTRODUCTION 
This section provides brief overview of the method and instruction for the respondents to proceed with the 
validation process 
The Method 
Sustainability Evaluation in the Value Management Approach (SEVMA) is an assessment method designed to 
measure the performance of the VM practices with respect to sustainability consideration. By evaluating the 
current VM practices, strategies for better integration can be recommended. This would also promote an 
Opportunity for the VM practitioners to take a more pro-active role, within their sphere of influence, in helping 
to Provide a more sustainable built environment. 
The method has three assessment points for VM at conceptual stage (Document A), at design stage (Document 
B) and at pre-construction stage (Document Q. This document is for conceptual stage. There are several 
headings of sustainability and under these headings, are sets of statements prepared to assess the depth of 
consideration of the identified issue. The statements are close-end format and have a five-scale rating associated 
with it. A five-scale rating ('very low' to 'very high') is used to respond to each statement. If the statement is 
not applicable, the user can choose 'N/A'. The five-scale is described in Table I at Section B. The average 
score from each issue will be carried forward and plotted in the spider-web diagram for graphical presentation. 
The spider-web diagram is chosen because it can include all issues in one diagram and the users can easily 
make a quick result interpretation just by looking at the diagram. The overall performance ranged 
from 
'excellent' to 'poor' is described in Table 2 at Section D. 
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The validation stage is crucial for the research because it enable refinement of the method before it can be 
tested and used in the industry. The validation process starts in section B until section E. 
Section B- Consists of response scales and its description; 
Section C- Consists of the sustainability issues and statements which is divided into three parts 
:CI (environmental), C2 (social) and C3 (economic); 
Section D- Consists of an example of spider-web diagram and performance scales with its description; 
Section E- Consists of a few questions about general concern related to the method 
This validation process is expected to take about 40 minutes. 
SECTION B: RESPONSE SCALES 
Please read the description outlined in Table I and provides your opinion of the description and rating in the 
questions below. Your answers will be used to validate the rating system. 
Table 1 describes the depth of consideration of each statement within the VM practices. This five-level rating 
provides a clear indication of the rating system with one extra level for non-applicable statements. Any 
statements which are applicable and should be addressed in the study must use the five-level rating. Only those 
that are unrelated to the project's scope or irrelevant to the particular stage of the project should use 'N/A'. 
Table 1: Description of Response Scales 
Scale: N/A= Not applicable; 1= Very Low; 2= Low; 3= Moderate; 4= High; 5= Very High. 
Sustainability Consideration Description 
Very High The consideration of this issue / statement is thorough. All related activities of this issue I 
statement are being included in the decision making and proposal development. 
High The consideration of this issue / statement is high. Many activities related to satisfying this 
issue / statement are being included in the decision making and proposal development. 
Moderate The VM practitioners aware about the need to satisfy this issue / statement. It received attention 
when making decisions and developing the proposals but in less detail. 
Low The issue statement is briefly discussed, even when developing the proposals. 
Very low The issue statement is being dismissed or excluded when making any decisions throughout the 
process i. e. not considered but relevant to the study / project. 
Not The issue is not considered in the VM process because it unrelated to the project's scope or 
applicable I irrelevant to the particular stage of the project 
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Related Ouestions 
1. Do you think that descriptions in Table I clearly distinguished the difference between one level of 
response to another? Does it need any changes / improvement? 
2. Do you think the five-scale rating ('very low' to 'very high') in Table 1 is suitable to rate sustainability 
consideration in the VM practice? 
3. The assessment method is designed to consider all sustainability issues that are important at a 
particular time of VM study. As each project is unique, a clause 'not applicable' is introduced to cater 
for project differences. Hence, avoiding unrealistic results. Do you agree with this approach? 
4. Any additional comment? 
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SECTION C: ASSESSMENT DETAILS 
This section comprises of issues related to sustainability at the conceptual stage of VM study. A comment box 
under each issue allows the respondents to provide specific comments on the statements regarding its 
suitability, practicality or applicability. Please do not provide any score in the score boxes. Please respond to 
the questions at the end of this section which will be used to improve andfinalise the assessment method 
Cl: ENVIRONMENTAL SUSTAINABILITY 
Environmental Sustainability section is prepared to assist VM participants in assessing the performance of 
their VM study /studies with respect to environmental-related issues. The various issues under this heading are 
classified under three aspects i. e. land utilisation, process & method and in-use impact. 
Score : N/A = not applicable, 1= very low, 2= low, 3= moderate, 4= high, 5= very high 
Al - Land Utilisation 
Refer to the change of land use as a result of the development which effects the surrounding 
environment such as ecological value, amenity, watercourse etc. It also refers to selecting Score 
the right site location and the optimisation of resources and services on site. 
[ PLEASE RATE: 
Iý The priority given to the development on the brownfield as oppose to green field site 
2 The consideration of the development impacts on the land such as such as the likelihood of 
subsidence, flooding, loss of habitat, ecological imbalances etc 
3 The consideration on the impacts on the site hydrology i. e. diversion of watercourses, 
pollution to the surface and underground water 
4 The consideration to improve the ecological and biodiversity of the land / site, preserve 
natural areas and optimise landscape 
5 The referral given to the site constraints before the project proceed such as conservation 
areas, mineral extraction sites, related legislation etc. 
6 The consideration to exploit resources on or near the site which would encourage protection 
to the environment i. e. local water sources, renewable energy sources, earth stock etc 
7 The risks associated with the land i. e. contamination, potential of flood, landslides etc 
8 The inclusion of sustainable criteria when selecting the site i. e. availability of local ýmenities, easy access to public transport node etc 
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A2 -Process and Method 
Refer to any actions which would assist in ensuring better integration or management of the 
environmental agenda Score 
PLEASE RATE: 
1 
rhe discussion for setting up sustainability or environmental policy which includes waste 
ý policy, transport policy, recycling policy etc 
2 The depth of consultation with the environmental experts in securing commitment and defining responsibilities toward environment protection 
3 The selection of project practitioners with environmental-friendly projects experience for 
ensuring better understanding of sustainability agenda 
4 The discussion about selecting local suppliers / contractors 
5 The inclusion of sustainability objectives in the project brief 
6 The effort to produce proposal that reduces environmental impact 
7 The development of the sustainable action plans i. e. waste action plan, air quality action 
plan etc, to ensure they are included during the implementation stage 
8 The consideration to adopt EMS (Environmental Management System) 
9 rhe setting of targets to reduce environmental impacts i. e. percentage of recycled materials, Paste 
allowance, amount Of C02 emission etc. 
10 The discussion to include certain clauses in the contract to ensure that the project is 
undertaken in a way that protects the environment 
II The consideration to undertake building assessment such as BREEAM to ensure 
commitment to the environment 
A3 - In-use Impact 
Refer to the consideration to reduce the burden of environmental impact during occupation 
or operation. 
PLEASE RATE: 
Score 
I rhe consideration to reduce dependency on private transport and travel distance 
2ý The attention for car parking issue and routes around the building 
3 The inclusion of energy efficient agenda in the project missions 
5 The attention given for the adaptability of the building for any changes in use in the future 
6 The discussion about exploiting natural resources such as solar access, wind and rainfall to 
Feduce the energy and water consumption 
7 The consideration for reducing noise pollution from the use of the building to its neighbours 
8 The identification of the suitable level of water and energy consumption 
9 The discussion to reduce potential risk of contamination to the indoor air quality 
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C2: SOCIAL SUSTAINABILITY 
Social Sustainability section is prepared to assist VM participants in assessing the performance of their VM 
study /studies with respect to social-related issues. The various issues under this heading are classified under 
three aspects i. e. community welfare, employee satisfaction and user comfort. 
Score : N/A = not applicable, I= very low, 2= low, 3= moderate, 4= high, 5= very high 
B1 -Community Welfare 
Consideration of the well being of the community, protecting their interest, maximising the 
benefits and reducing the costsfrom the development Score 
PLEASE RATE: 
1 
rh! attention given to the effects of this new development to the community in relation to 
ý their way of life, job security and opportunity etc. 
2 The discussion on the potential costs of the development to the community i. e. pollution, 
noise disturbances, waste, traffic congestion etc 
3 The effort to produce proposal that reduces burden to society 
4 he discussion about encouraging community participation and acceptance of the project 
5 The inclusion of community's health and safety issues in the project brief or objectives 
6 The inclusion of certain clauses in the contract about protecting the interest of the society 
7 The aim to produce building with aesthetic external appearance to blend the development 
with its surrounding and the inclusion of this issue in the project objectives 
8 The consideration to undertake a survey to identify what the society wants and needs to 
r nsure the development satisfies both, the client and the society 
B2 -Employee Satisfaction 
Consideration of the well being of the employees and the provision of a safe and 
comfortable place to work Score 
PLEASE RATE 
1 The promotion of health and safety at the workplace and the inclusion of this issue in the 
project's policy 
2 The assurance that every member / employee will be treated fair and equitably 
3 The decision to undertake training / seminar as a preparation prior to the workshop kspecially to those who are unfamiliar with the VM process 
4 The efforts to ensure that the project participants conduct their work in an ethical manner i. e. follow the professional code of conduct 
5 The efforts to optimise technology and expert knowledge to ensure effectiveness and 
Ffficiency in the work production i. e. IT technology etc 
6 he discussion about how to improve work productivity and gain employees' commitment 
L 
r . e. through training, seminar or workshops 
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Comment: 
B3 -User Comfort 
Ensuring the building environment is conducive to good health and productivity, promoting 
comfortability and sense of security 
PLEASE RATE: 
Score 
I, The inclusion of 'good indoor air quality' in the project objective / function 
2 The inclusion of 'aesthetic internal appearance' in the project objective / function 
3 The awareness of the need to provide facilities for disabled people 
4 The attention given to the 'ease of movement' issue within and into the building and include 
Pt as part of the project objective / function 
5 The attention given to the issues of longevity of the building and the potential to adapt to 
changes in use in the future 
6 The attention given to the soundproofing inside the building 
7 Fhe attention of space allocation for vehicle parking and easy access to public transport 
8 The discussion about building criteria which would enhance the sense of security and safety 
9 The attention for landscaping to reduce visual intrusion and for shading and cooling 
10 The discussion about building criteria which would reduce the operating cost i. e. 
imising natural ventilation, daylighting and the use of energy efficient appliances 
11 The highlight of the need to ensure the health of the occupants in the short or long term I 
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C3: ECONOMIC SUSTAINABILITY 
Economic Sustainability section is prepared to assist VM participants in assessing the performance of their VM 
study /studies with respect to economic-related issues. The various issues under this heading are classified 
under three aspects i. e. profit and life cost, plan and control, and business enhancement. 
Score : N/A = not applicable, 1= very low, 2= low, 3= moderate, 4= high, 5= very high 
C1 - Profit and Life Cost 
Refer to the decision to increasefinancial gains and reduce the burden of costfrom the 
development throughout its life Score 
PLEASE RATE 
Fhe consideration of new build's alternatives which would be cheaper but serve the purpose 
ý. e. refurbishment or purchase a completed building 
2 The development of the business case i. e. the need for the development, potential market, long / short term profit, investment etc 
3 The encouragement for mixed-use development to make it more attractive to buyers investors and at the same time, encourage social cohesiveness 
4 The identification of project boundaries (time, cost, space, resources etc) and ensure that the 
project is proceeded without raising any unnecessary complication 
5 The calculation of whole life cost of the proposal 
The evaluation of the proposal's potential to improve client's profit and not on its potential 
6 to reduce project cost only 
7 The awareness about reducing any potential legal actions which would increase project cost 
and affect the client and project image 
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C2 - Plan and Control 
Refer to the activities which strengthen the planning process and control to secure the 
financial gainfrom upholding sustainability agenda Score 
PLEASE RATE 
I The discussion about activities to secure financial approval i. e. liaison with government, 
p rivestors, financial institution etc 
2 The effort to ensure the participants understand their responsibilities in achieving 
sustainability in the project within the cost and time limitation 
3 The efforts to convince the clients to pursue sustainability in his project before the VM 
study begun to secure support and commitment 
5 rhe preparation of schedule to gather the team after workshop to monitor progress and to 
eview action plans for better implementation 
6ý The discussion to adopt effective cost and time management 
7 he evaluation of the project practitioners' financial background to avoid financial 
ý 
omplication as the project proceed 4 
8 The discussion about the effective way to store and circulate information and effective 
communication to reduce any misunderstanding and ensure smooth flow of project process 
9 'The 
efforts to present sufficient information to support the proposals and to assist clients in 
1making decision 
10 
4e efforts to identify all the related - legislation which would affect the manner and the 
I cisions; within the development 
II The discussion to undertake risk assessment study 
12 The preparation of a simple pre-assessment checklist to allow for a quick reminder or 
guideline of the important issues that need to be satisfied during VM 
mment: 
C3 - Business Enhancement 
Demonstrating the opportunity to enhance business through good image and competitive 
advantage Score 
PLEASE RATE 
I The consideration of the potential for extended development in the future 
2 The discussion about aiming for a project which performs better that the minimum standard 
set under the Building Regulation 1995 / 2002 for image and competitiveness 
3 The aim for awards for excellence in performance or design for positive image 
4 Th consideration to use media to publicise the projects, highlighting the theme and special features in the design to boost the project and client's image 
5 The efforts to maintain good relationships and supply chain for future projects 
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Related Ouestions 
There are various issues of sustainability throughout a project process. To ensure applicability and 
realistic, SEVMA method must clearly outlined all the important issues of sustainability which should 
be addressed during the VM practices at conceptual stage. In your opinion, do you think this has been 
achieved? If not, please specify issues which should be included or omitted. 
a) For Environmental Sustainability issues 
b) For Social Sustainability issues 
c) For Economic Sustainability issues 
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Related Ouestion 
A spider-web diagram is used to graphically present the results from the assessment. It illustrates the 
diverse sustainability issues and can instantly produce the results by plotting it at the defined scales. 
Do you have any comment regarding the use of this diagram for results presentation? 
D2: THE PERFORMANCE SCORE 
Please read the description outlined in Table 2 and provide comments in the questions below to validate the 
scoring system. 
Table 2 describes the overall performance of the sustainability issues. The results from the evaluation process 
will be brought forward and plotted in the spider-web diagram for presentation. The score description enables 
the users / assessors to evaluate their VM practice performance which indicates areas of sustainability which 
performed best and which needed improvement. 
Table 2: Description of Performance Score 
Score :I-2= Poor; 2-3= Moderate; 3-4= Good; 4-5= Excellent. 
Total Performance Scale Description 
Excellent The VM practice has integrated almost all related issues throughout the process and has given 
critical thought of satisfying these issues when making proposals. The practice has shown an 
outstanding performance with respect to sustainability consideration, application and 
knowledge dissemination. The absorption of sustainability in VM practice is holistic and 
thorough. 
Good The practice has shown good understanding of the sustainability concept and the commitment 
to pursue sustainability. Many related issues are integrated in the practice and when making 
proposals 
Moderate The practice has shown some understanding of the sustainability concept, but the application 
is rudimentarily. This indicates the need for further improvement. 
Poor The practice has not shown the understanding of the sustainability concept or the 
commitment to pursue sustainability. The integration of sustainability in VM is very poor 
(i. e. unclear or very basic) 
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Related Ouestion 
Do you think that descriptions in Table 2 clearly distinguished the difference between one levels of 
performance to another? Does it need any changes / improvement? 
2. Do you think the four-score basis ('poor' to 'excellent') in Table 2 is suitable to assess sustainability 
performance within the VM practice? 
3. Any other comment? 
SECTION E: GENERAL QUESTIONS 
This section comprises of questions seeking your opinion about SEVMA method Your opinion will be used to 
improve andfinalise the assessment method 
It is unclear the extent of sustainability consideration in VM. Based on your experience, do you think 
that VM studies have given high consideration in all aspects of sustainability (environment, social and 
economic) or only part of it? Which one and why? 
2. As sustainability should be considered as early as possible in a project development, SEVMA is 
designed to assess sustainability in VM at three critical stages of project process i. e. conceptual, design 
and pre-construction. Do you have any comment regarding the decision to focus at these three stages? 
3. To attract users and avoid complication, the method must be straightforward, easy to understand, 
logical and practical. Do you think that SEVMA method has all the above criteria? If not, please 
suggest the necessary improvement. 
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4. Besides having an assessment method (as proposed in this research), do you have any recommendation 
which you think is vital to ensure a better integration of these two in the future? 
5. Who do you think should undertake this assessment exercise in the VM study (i. e. facilitators, team 
members or client's representative)? Why? 
6. Based on your experience, what are the factors which need to be considered to ensure a better 
integration of sustainability with VM? 
7. Any additional comment regarding the method? 
Additional information 
Your information and opinion will be used to validate SEVMA method. The completed / validated version of 
SEVMA is expected to be ready for testing early next year. From the test study, the respondents will able to 
identify the extent of sustainability consideration within their practice. They can identify areas and issues of 
sustainability which need further improvement and which one is at their best. In return for testing the method, 
the researcher will send the overall result of the study and the individual test result to the respondent for 
safekeeping. The purpose of this study is to provide an opportunity for the VM practitioners to expand their 
current services and practices through better integration with sustainability agenda. Hence, if you are interested 
to test the completed SEVMA method, please tick at the appropriate box. You will be contacted once the 
method is ready for testing. Thank you for your support and cooperation. 
Yes, I'm interested to test the method No. I'm not interested to test the method 
Regards, 
Nazirah Zainul Abidin and Dr. Christine Pasquire 
(Loughborough University) 
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APPENDIX E: A SAMPLE OF THE 'ACHIEVEMENT OF 
allSTAINABILITY THROUGH VALUE MANAGEMENT9 (ASVM) TOOL 1: 
PRE-BRIEF STAGE 
There are four versions of ASVM tool. This is a sample of ASVM Tool I which is 
designedfor use at VM workshops conducted at pre-brief stage ofproject process. 
1.0 INTRODUCTION 
This tool is prepared to assess the consideration of sustainability issues 
(environmental, social and economic issues) within VM practices conducted at pre- 
brief stage of the project process. It is designed to be completed by the VM clients / 
client representative (referred as 'the assessor'). The questions within this tool are 
designed for use on projects for the construction of buildings. The main tasks of this 
tool are: - 
1. Making client's needs and expectation on sustainability-related issues explicit 
to VM participants through targets setting before workshop commences; and 
2. Assess performance at the end of the workshop by ascertaining the degree of 
sustainability achieved against the targets set earlier. 
This tool is expected to be particularly useful in raising sustainability awareness 
among VM practitioners; demonstrating whether client's sustainability-related agenda' 
has been fulfilled during the VM studies; and enable the facilitator to review his/her 
performance in improving sustainability value. This tool operates through a few 
simple steps throughout the VM process: 
I. Pre-workshop - a) Select ASVM Tool 1,2,3 or 4 based on the time of 
VM study 
b) Use Table I to set targets for sustainability in 
Column A of Section 3.0 
2. Workshop - C) Refer to the targets as guidelines 
3. Post Workshop - d) Use Table 2 to ascertain sustainability achievement 
in Column B of Section 3.0 
e) Present results and use Table 3 to describe overall 
performance 
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SECTION 2.0 - DESCRIPTION OF THE SCORING SYSTEM 
This section contains a description of the scoring system applied within the tool. 
2.1 Sustainability Target Score 
Table 1 distinguishes the different levels of sustainability performance desired and 
expected from the workshop. This table is to be used to complete Column A of 
section 3.0 at pre-workshop stage. 
Table 1: Sustainability Target Score 
Score Target Description 
5 Satisfying this issue is part of the main agenda of the study. 
(Very high) Attention is critical and this issue will be referred to before 
accepting or rejecting the VM proposals. 
4 This issue is important and needs attention during the VM study. 
(High) Satisfying this issue would influence the decision made on the 
VM proposals. 
3 This issue is to receive attention from the VM study. Satisfying 
(Moderate) this issue would add advantage to the VM proposals. 
2 This issue is to receive minor attention and is expected to be 
(Low) briefly considered during the VM study. This issue might have 
little or no influence on the result of the study. 
I This issue is relevant but less desired from the VM study. 
(Very low) Exclusion or dismissal of this issue during the VM process is 
expected. 
N/A The issue is not desired and expected from the VM study because 
(Not applicable) 
I 
it is unrelated or irrelevant to the project's scope 
246 
Appendix E: A Sample of ASVM Tool for VM at Pre-brief Stage 
2.2 Sustainability Achievement Percentage 
Table 2 is used to ascertain the level of achievement of the targets set earlier. For 
example, statement A target is W, and this target has been successfully achieved, then 
the achievement percentage is 100%. This table is to be used to complete Column B 
of section 3.0 at the end of the workshop. 
Table 2: Sustainability Achievement Percentage 
Percentage Achievement Description 
100% The assessor judges that the VM study has made excellent effort 
achievement and managed to achieve the defined target 
75% achievement The assessor judges that the VM study has made good efforts 
and nearly achieved the defined target. 
50% achievement The assessor judges that the VM study has made some efforts 
and is half way to achieve the defined target 
25% achievement The assessor judges that the VM study has made little efforts 
and the target is still far from achieved. 
0% achievement The assessor judges the VM study has made no effort at all to 
I 
achieve the defined target. 
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2.3 Overall Performance Evaluation 
Table 3 describes the overall performance of VM with regard to sustainability 
achievement, which has been presented in Diagram 2. 
Table 3: Overall Performance Description 
Performance Description 
Excellent The VM practice has delivered excellent performance in 
(within 75 - 100%) fulfilling the client's expectations and demands on 
sustainability-related issues. 
Good The VM practice has delivered good performance in 
(within 50 - 75%) achieving the demand set by the clients. However, there is 
still little room for further improvement. 
Moderate The VM practice has fulfilled part of the client's 
(within 25 - 50%) expectations. However, more effort is necessary if VM 
wants to bring greater satisfaction to the clients. 
Poor The VM practice fails to fulfil the client's expectation and 
(within 0- 25%) demand on sustainability-related issues. 
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SECTION 3.0 - ASSESSMENT EXERCISE 
This section outlines sustainability issues under environmental, social and economic 
aspectsforASVM Tool 1. This section will be visited twice. Once before the workshop 
when the assessor sets their targets for sustainability in Column A (refer to Table 1). 
Again after the workshop when helshe ascertains the degree of achievement against 
the targets in Column B (refer to Table 2). The mean score shall be broughtforward 
for evaluation and presentation of results. 
Instruction for the assessor: - 
PLEASE SET YOUR TARGET IN COLUMN A (before workshop) AND 
ASCERTAIN ACHIEVEMENT IN COLUMN B (after workshop) FOR 
SUSTAINABILITY RELATED STATEMENTS BELOW: 
A) Environmental Sustainability - minimising the harmful and irreversible 
effects on the environment from the development and usage activities 
Al - Site Selection Column A Column B (Please move to A2 if site has been selected) (Target (Achievement Selecting a site that has potential to reduce score) %) 
negative environmental effects 
1 Developing brownfield as oppose to a greenfield 
site 
2 Existence of local amenities near the site 
3 Availability of public transport near the site 
4 Site ecological value and biodiversity 
5 Site's history and sensitive of the future risk to health from previous land use 
6 Site topography and soil condition 
7 Easy access to green resources i. e. renewable 
I energy sources, local water sources etc. 
Mean Score 
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A2 - Land Utilisation Column A Column B 
Utilise land effectively and reduce changes due to (Target (Achievement 
the construction works score) %) 
Reducing the risks to earth ground (future 
1 subsidence, ground contamination, erosion) in the 
I project plan 
Site hydrology protection as early as possible 
2 (watercourses, aquatic habitat, surface and 
underground water) 
3 Improving and preserving the ecology and biodiversity on / near site 
Mean Score 
A3 - Process and Method Column A Column B 
Ensure better integration and management of (Target (Achievement 
environmental agenda score) %) 
1 The 'protection to environment' agenda in the 
project mission 
Engaging environmental expert for advice and 
2 guidance in defining the project's responsibilities 
and goals toward environmental protection 
3 Promoting sustainability / environmental policy for the project 
Preparing simple pre-assessment checklist to 
4 allow for a quick reminder or guideline of the important environmental issues that need to be 
satisfied in VM 
or e Mean Sc 
T 
A4 - In-Use Impact Column A Column B 
Reduce the burden on the environmental from the (Target (Achievement 
use of the structure score) %) 
Longevity criteria (adaptability for future change 
1 in use) when deciding the best choice for 
development 
2 Energy efficiency objective in the project plan 
3 Water efficiency potential for the future 
Mean Score 
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B) Social Sustainability - consideration of the well being and interest of the 
society (community, workers and the future users) 
BI - Community Welfare Column A Column B 
Considering the well being and interest of the (Target (Achievement 
community score) %) 
1 'Community benefits'issue in the project mission I i. e. job creation, better quality of life etc. 
Reducing potential negative effects to the 
2 community from the project development i. e. 
increase pollution, traffic, noise level etc. 
Developing strategy to promote better community 
3 participation and acceptance of the project 
(maintaining good relationships) 
4 Aesthetic external appearance to blend the development with its surrounding 
Mean Score 
B2 - Employees Welfare Column A Column B 
Consider the well being of the employees and (Target (Achievement 
enhancing their working environment score) %) 
Structuring a clear project organisation to ensure 
1 that the responsibilities and tasks among 
employees are well understood 
Promoting of a suitable code of practice within 
2 the project as an effort to promote fairness and 
maintaining good relationship among employees M Mean Score 
B3 - User Comfort Column A Column B 
Promoting comfortfor thefuture users (Target (Achievement 
score) %) 
1 Good indoor environment objective (good air 
quality, sound proof etc. ) 
2 Low operating / running cost aspect for the future 
users 
3 Internal aesthetic value for the enjoyment of future occupiers 
User friendly criteria in the project requirement 
4 (various facilities, ease of movement within the 
building etc. ) 
5 Parking space allocation for the future users 
Mean Score 
251 
Appendix E: A Sample of ASVM Tool for VM at Pre-brief Stage 
Economic Sustainabilitv - improving the prospect of financial gain and 
cost effectiveness for the project and the future business 
CI - Profitability Column A Column B 
Seek opportunities to improve overall financial (Target (Achievement 
gain from the project score) %) 
1 The choice available to satisfy the client's need i. e. new build, refurbishment, do nothing etc. 
2 Potential project risks and how to manage it 
effectively 
Strategy to attract future buyers, investors or 
3 higher demand (environmental-friendly, high 
quality and affordable etc. ) 
Strategy to secure financial source throughout the 
projec process 
Mean Score 
C2 - Cost Efficiency Column A Column B 
Plan activities that would promote cost efficiency (Target (Achievement 
for the project score) %) 
1 The project's whole life cost 
2 Strategy to manage project cost effectively 
The preparation of cost estimation for various 
3 choices of development to assist in client's decision making i. e. either new build, 
refurbishment etc. 
4 The project boundaries (budget, time, space, 
resources etc. ) 
5 Strategy to manage project time effectively rl 
Mean Score 
C3 - Image Column A Column B 
Seek opportunities to enhance the project and (Target (Achievement 
client's image score) %) 
I Creating good image for the project and client 
through media 
2 Ensuring the client's project is on track with new demand, style and technology 
3 Achieving excellence in performance awards to boost the project and client's image 
4 Strategy to maintain good relationships / supply 
chain for future projects 
Mean Score 
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SECTION 4.0 - PRESENTATION OF RESULTS 
This section describes the methods of presentation adopted to review the tool's 
results. The results will be presented in two perspectives: (1) review overall tarWets 
and (2) review overall achievement. 
4.1 - Presenting Sustainability Targets 
Diagram I presents the summary of targets set prior to workshop. Scores are inserted 
for demonstration purposes only. 
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APPENDIX F 
A SAMPLE OF SECTION 3.0 OF THE ASVM TOOL 2-- 
BRIEFING STAGE 
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tion 3.0 of the ASVM Tool 2: Briefing Stage 
APPENDIX F: A SAMPLE OF SECTION 3.0 OF THE ASVM TOOL 2: 
13RIEFING STAGE 
Section 3.0 consists of sustainability issues and its statements. Other sections are 
similar across all versions (refer to Appendix E) 
SECTION 3.0 - ASSESSMENT EXERCISE 
This section outlines sustainability issues under environmental, social and economic 
aspectsforASVM Tool 2. 
Instruction for the assessor: - 
PLEASE SET YOUR TARGET IN COLUMN A (before workshop) AND 
ASCERTAIN ACHIEVEMENT IN COLUMN B (after workshop) FOR 
SUSTAINABILITY RELATED STATEMENTS BELOW: 
A) Environmental Sustainabilitv - minimising the harmful and Irreversible 
effects on the environment from the development and usage activities 
Al - Site Selection 
(Please move to A2 if site has been selected) 
Al S* Column A Column B 
Ss (Target 
(Achievement 
electing a site that has potential to reduce score) %) 
ne ative environmental effects 
Developing brownfield as oppose to a greenfield 
5 
It 
site 
2 Existence of local amenities near the site 
Sit 's i 
3 Availability of public transport near the site 
4 Site ecological value and biodiversity 
Site's history and sensitive of the future risk to 
I 
health from previous land use 
6 Site topography and soil condition 
sy 
er 
7 Easy access to green resources i. e. renewable 
njeSMy sources, local water sources etc. 
Mean Score 
256 
Appendix F: A Sample of Section 3.0 of the ASVM Tool 2: Briefing Stage 
A2 - Land Utilisation Column A Column B 
Utilise land effectively and reduce negative (Target (Achievement 
impacts due to the development score) %) 
Minimising earth ground risks (future subsidence, 
I ground contamination, erosion) in the project 
brief 
2 Protecting the site hydrology (watercourses, 
aquatic habitat, surface and underground water) 
Protecting the surrounding air from pollution at 
3 briefing stage (dust particles, chemical releases, 
gas emission etc. ) 
4 Improving and preserving the ecology and biodiversity on / near site 
Mean Score 
A3 - Process and Method Column A Column B 
Ensure better integration and management of (Target (Achievement 
environmental agenda score) %) 
The 'protection to environment' agenda in the 
project brief 
Engaging environmental expert for advice and 
2 guidance in defining the project's responsibilities 
and goals toward environmental protection 
3 Developing sustainability / environmental policy for the project 
4 Recommending Environmental Management System for the project 
Preparing simple pre-assessment checklist to 
5 allow for a quick reminder or guideline of the important environmental issues that need to be 
satisfied in VM 
FT Mean ScoTre II 
A4 - In-Use Impact Column A Column B 
Reduce the burden on the environmental from the (Target (Achievement 
use of the structure score) %) 
I Longevity objective (adaptability for future 
change in use) in the project brief 
2 Energy efficiency objective in the project brief 
3 Future water savings potential in the project brief 
Pollution reduction potential from using the 
4 structure (smoke, gas emission, chemical waste 
etc. ) 
I Mean Score 
257 
Appendix F: A Sample of Section 3.0 of the ASVM Tool 2: Briefing Stage 
B) Social Sustainabilitv - consideration of the well being and interest of the 
society (community, workers and the future users) 
B1 - Community Welfare Column A Column B 
Considering the well being and interest of the (Target (Achievement 
community score) %) 
I Community benefits issue in the project brief i. e. job creation, better quality of life etc. 
Reducing potential negative effects to the 
2 community from the project development i. e. 
increase pollution, traffic, noise level etc. 
Developing strategy to promote better community 
3 participation and acceptance of the project 
(maintaining good relationships) 
4 Aesthetic external appearance to blend the development with its surrounding 
Mean Score 
B2 - Employees Welfare Column A Column B 
Consider the well being of the employees and (Target (Achievement 
enhancing their working environment score) %) 
I Providing a safe and conducive workplace 
2 Improving employees efficiency (opportunity for 
training, optimise IT etc. 
Structuring a clear project organisation to ensure 
3 that the responsibilities and tasks among 
employees are well understood 
Promoting of a suitable code of practice within 
4 the project as an effort to promote fairness and 
maintaining good relationship among employees 
I Mean Score 
B3 - User Comfort 
Promoting comfortfor thefuture users 
Column A 
(Target 
score) 
Column B 
(Achievement 
%) 
1 Good indoor air quality issue 
2 Low operating / running cost issue for the future 
users 
3 Internal aesthetic value for the enjoyment of future occupiers 
4 Ease o movement issue for building users (including disabled people) 
5 Effective sound proofing inside the building 
6 1 Security and safety aspects inside the building 
7 Parking space allocation for the future users 
Mean Score 
258 
Appendix F: A Sample of Section 3.0 of the ASVM Tool 2: Briefing Stage 
Economic Sustainability - improving the prospect of financial gain and 
cost effectiveness for the project and the future business 
C1 - Profitability Column A Column B 
Seek opportunities to improve overallfinancial (Target (Achievement 
gain from the project score) %) 
The choice available to satisfy the client's need 
i. e. new build, refurbishment, do nothing etc. 
2 Potential project risks and how to manage it 
effectively 
Strategy to attract future buyers, investors or 
3 higher demand (environmental-friendly, high 
quality and affordable etc. ) 
4 Strategy to secure financial source throughout the 
project process 
Mean Score 
C2 - Cost Efficiency Column A Column B 
Plan activities that would promote cost efficiency (Target (Achievement 
for the project score) %) 
1 The project's whole life cost 
21 Strategy to manage project cost effectively 
31 The project boundaries (budget, time, space, 
resources) 
The preparation of cost estimation for various 
4 choices of development to assist in client's decision making i. e. either new build, 
refurbishment etc. 
5 Strategy to reduce any potential unnecessary cost 
to the project (cost of legal action etc. ) 
6 Strategy to manage project time effectively 
Mean Score 
C3 - Image Column A Column B 
Seek opportunities to enhance the project and (Target (Achievement 
client's image score) %) 
I Creating good image for project and client 
through media 
2 Ensuring the client's project is corresponding to 
new demand, style and technology 
3 Achieving excellence in performance awards to boost the project and client's image 
4 Strategy to maintain good relationships / supply 
chain for future projects 
Mean Score 
259 
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Appendix G: A Sample of Section 3.0 of the ASVM Tool 3: Outline Sketch Design Stage 
APPENDIX G: A SAMPLE OF SECTION 3.0 OF THE ASVM TOOL 3: 
OUTLINE SKETCH DESIGN STAGE 
Section 3.0 consists of sustainability issues and its statements. Other sections are 
similar across all versions (refer to Appendix E) 
SECTION 3.0 - ASSESSMENT EXERCISE 
This section outlines sustainability issues under environmental, social and economic 
aspectsforASVM Tool3. 
Instruction for the assessor: - 
PLEASE SET YOUR TARGET IN COLUMN A (before workshop) AND 
ASCERTAIN ACIBEVEMENT IN COLUMN B (after workshop) FOR 
SUSTAINABILITY RELATED STATEMENTS BELOW: 
A) Environmental Sustainability - minimising the harmful and irreversible 
effects on the environment from the development and usage activities 
Al - Land Utilisation Column A Column B 
Utilise land effectively and reduce negative (Target (Achievement 
impacts due to the development score) %) 
The effect of the project design(s) to land i. e. 
type of foundation, layout of the structure 
2 The effect of the design(s) to the site hydrology (layout of drainage) 
Optimising the site topography and 
3 microclimate while preparing the outlined 
design which affect the layout, position etc. 
Enhancing ecological and biodiversity in design 
4 i. e. space for landscape, area of natural beauty 
Mean Score 
260 
Appendix G: A Sample of Section 3.0 of the ASVM Tool 3: Outline Sketch Design Stage 
A2 - Process and Method Column A Column B 
Ensure better integration and management of (Target (Achievement 
environmental agenda score) %) 
Green criteria in design (healthy indoor 
1 environment, resource-efficient, simplicity in 
design etc. ) 
2 Bringing environmental design experts for 
producing environmental-friendly design(s) 
3 Assessing design options for obtaining certain 
recognition i. e. BREEAM performance 
Preparing simple pre-assessment checklist to 
4 allow for a quick reminder or guideline of the important environmental issues that need to be 
satisfied in VM 
17 Mean Score 
A3 - Material Selection Column A Column B 
Select materials which have less negative (Target (Achievement 
impact to the environment score) %) 
Preventing the usage of environmentally 
hazardous elements i. e. ozone depletion 
potential products (contain CFCs and HCFCs), 
I products that release chlorinated hydrocarbon 
(made from PVC and polycarbonate), products 
that release gas pollutants such as formaldehyde 
and volatile organic compounds etc. 
Recommending materials from sustainably 
managed sources i. e. Forest Stewardship 
2 Council (FSC), Pan European Forest 
Certification (PEFC) or similar certification 
schemes 
Promoting the products that can be recycled and 
3 / or rapidly renewable products to reduce the 
use of natural resources 
Using integrated products which can be 
4 produced off-site i. e. modular, prefabricated or 
standardised elements 
Mean Score I 
261 
Appendix G: A Sample of Section 3.0 of the ASVM Tool 3: Outline Sketch Design Stage 
A4 - In-Use Impact Column A Column B 
Reduce the burden on the environmental from (Target (Achievement 
the use of the structure score) %) 
I Flexibility for future changes in design 
Low operating energy of building services (for 
2 electricity, hot and cold water, vertical 
movement) 
Optimising renewable energy instead of fossil 
3 fuels and conventional electricity i. e. 
photovoltaic systems, combined heat and power 
etc. 
Recommending an energy efficient design i. e. 
4 maximise natural daylight, ventilation and 
passive engineering techniques (thermal mass 
and insulation) 
5 Water-conserving concept in the design 
Designing routes for easy access to public 
6 transport to reduce transport pollution and 
energy 
I Mean Score 
B) Social Sustainabilitv - consideration of the well being and interest of the 
society (community, workers and the future users) 
BI - Community Welfare Column A Column B 
Considering the well being and interest of the (Target (Achievement 
community score) %) 
Designing a structure/ building that will not 
1 bring problem to the neighbouring structures including the existing services i. e. water 
blockage, obstruct natural daylight etc. 
Promoting the concept of social cohesiveness in 
2 the design i. e. include community area such as 
garden, caf6, children play area etc. 
3 Promoting 'aesthetic external appearance'as 
part of the design requirement 
Mean Score 
262 
Appendix G: A Sample of Section 3.0 of the ASVM Tool 3: Outline Sketch Design Stage 
B2 - Employees Welfare Column A Column B 
Consider the well being of the employees and (Target (Achievement 
enhancing their working environment score) %) 
Maintaining good relationship among designers 
1 and client, ensure effective flow of information 
and communication 
2 Optimising technology and expert knowledge to improve work quality 
Mean Score 
B3 - User Comfort Column A Column B 
Promoting comfortfor thefuture users (Target (Achievement 
score) %) 
1 Promoting the concept of good indoor air 
quality and ventilation in design 
2 Promoting comfortable internal temperature in 
the design by aiming air tightness, shadings etc. 
3 Maximising natural daylight through adequate 
windows, skylights etc. 
4 Promoting comfortable internal acoustic 
environment 
5 Internal aesthetic value for the enjoyment of 
future occupiers 
6 Parking allocation for future users 
User friendly criteria in the design (various 
7 facilities, ease of movement within the building 
etc. ) 
8 Security and safety aspect in the design i. e. 
clear escape route 
Mean Score 
Economic SustainabffiLy - improving the prospect of financial gain and 
cost effectiveness for the project and the future business 
C1 - Proritability Column A Column B 
Seek opportunities to improve overall financial (Target (Achievement 
gain from the project score) %) 
Producing design(s) that can attract more 
I investors / buyers i. e. high quality, timeless 
architecture etc. 
2 Potential risks associated with each design 
choice 
Mean Score 
263 
Appendix G: A Sample of Section 3.0 of the ASVM Tool 3: Outline Sketch Design Stage 
C2 - Cost Efflciency Column A Column B 
Plan activities that would promote cost (Target (Achievement 
efficiencyfor the project score) %) 
Preparing an estimation of the proposed design 
'life cost' 
2 Preparing project cost for each design option 
Proposing design(s) that are within the limit set 
3 by the project boundaries (time, cost, space and 
resources) 
Mean Score 
C3 - Image Column A Column B 
Seek opportunities to enhance the project and (Target (Achievement 
client's image score) %) 
Creating good image for the project through _ 
1 media by focusing on the special features in 
design i. e. energy-efficient building etc. 
Ensuring the client's project design is 
2 corresponding to the new style, technology and 
expectation 
3 Proposing a design that has the potential to 
achieve awards for excellence 
L- I Mean Score 
264 
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APPENDIX H: A SAMPLE OF SECTION 3.0 OF THE ASVM TOOL 4: FINAL 
SKETCH DESIGN STAGE 
Section 3.0 consists of sustainability issues and its statements. Other sections are 
similar across all versions (refer to Appendix E) 
SECTION 3.0 - ASSESSMENT EXERCISE 
This section outlines sustainability issues under environmental, social and economic 
aspectsforASVM Tool 4. 
Instruction for the assessor: - 
PLEASE SET YOUR TARGET IN COLUMN A (before workshop) AND 
ASCERTAIN ACHIEVEMENT IN COLUMN B (after workshop) FOR 
SUSTAINABILITY RELATED STATEMENTS BELOW: 
A) Environmental Sustainability - minimising the harmful and irreversible 
effects on the environment from the development and usage activities 
Al - Land Utilisation Column A Column B 
Utilise land effectively and reduce negative (Target (Achievement 
impacts due to the development score) %) 
The effect of the project design(s) to land i. e. I 
type of foundation, layout of the structure 
The effect of the design(s) to the site hydrology 
2 (choice of surfacing i. e. permeable or hard, 
layout of drainage etc. ) 
Optimising the site topography and 3 
microclimate when designing 
Enhancing ecological and biodiversity in design 4 
I i. e. landscape design, adding water feature etc. 
I Mean Score 
265 
Appendix H: A Sample of Section 3.0 of the ASVM Tool 4: Final Sketch Design Stage 
A2 - Process and Method Column A Column B 
Ensure better integration and management of (Target (Achievement 
environmental agenda score) %) 
Green criteria in design (healthy indoor 
1 environment, resource-efficient, simplicity in 
design etc. ) 
Bring environmental design experts for 
2 producing environmental-friendly design(s) i. e. 
sustainable drainage system etc. 
Preparing a comprehensive environment 
3 statement to be submitted with design to the 
planning authority 
4 Assessing design options for obtaining certain 
recognition i. e. BREEAM performance 
Preparing simple pre-assessment checklist to 
5 . 
allow for a quick reminder or guideline of the 
1 important environmental issues that need to be 
s satisfied in VM 
e Mean Scor 
= 
A3 - Material Selection Column A Column B 
Select materials which have less negative (Target (Achievement 
impact to the environment score) %) 
Preventing the usage of environmentally 
hazardous elements i. e. ozone depletion 
potential products (contain CFCs and HCFCs), 
I products that release chlorinated hydrocarbon 
(made from PVC and polycarbonate), products 
that release gas pollutants such as formaldehyde 
and volatile organic compounds etc. 
Recommending materials from sustainably 
managed sources i. e. Forest Stewardship 
2 Council (FSQ, Pan European Forest 
Certification (PEFC) or similar certification 
schemes 
Promoting the products that can be recycled and 
3 / or rapidly renewable products to reduce the 
use of natural resources 
Using integrated products which can be 
4 produced off-site i. e. modular, prefabricated or 
standardised elements 
Mean Score 
266 
Appendix H: A Sample of Section 3.0 of the ASVM Tool 4: Final Sketch Design Stage 
A4 - In-Use Impact Column A Column B 
Reduce the burden on the environmental from (Target (Achievement 
the use of the structure score) %) 
1 Flexibility for future changes in design 
Low operating energy of building services (for 
2 electricity, hot and cold water, vertical 
movement) 
Optimising renewable energy instead of fossil 
3 fuels and conventional electricity i. e. 
photovoltaic systems, combined heat and power 
etc. 
Recommending an energy efficient design i. e. 
4 maximise natural daylight, ventilation and 
passive engineering techniques (thermal mass 
and insulation) 
5 Water-conserving concept in the design a t 
esigning routes for easy access to public Dji 
6 transport to reduce transport pollution and 
t 
en e r 
Mean Score 
B) Social Sustainabilitv - consideration of the well being and interest of the 
society (community, workers and the future users) 
B1 - Community Welfare Column A Column B 
Considering the well being and interest of the (Target (Achievement 
community score) %) 
Designing a structure/ building that will not 
1 
bring problem to the neighbouring structures 
' including the existing services i. e. water 
blockage, obstruct natural daylight etc. 
Promoting the concept of social cohesiveness in 
2 the design i. e. include community area such as 
garden, caf6, children play area etc. 
3 Promoting 'aesthetic external appearance' as 
part of the design requirement 
-I Mean Score 
267 
Appendix H: A Sample of Section 3.0 of the ASVM Tool 4: Final Sketch Design Stage 
B2 - Employees Welfare Column A Column B 
Consider the well being of the employees and (Target (Achievement 
enhancing their working environment score) %) 
Maintaining good relationship among designers 
and client through effective infon-nation flow 
1 and communication link to avoid 
misunderstanding when proposing and 
preparing the designs 
2 Optimising technology and expert knowledge to improve work quality 
Mean Score 
B3 - User Comfort Column A Column B 
Promoting comfortfor thefuture users (Target (Achievement 
score) %) 
Promoting the concept of good indoor air 
quality and ventilation in design 
2 Promoting comfortable internal temperature in 
the design by aiming air tightness, shadings etc. 
3 Maximising natural daylight through adequate 
windows, skylights etc 
4 Promoting comfortable internal acoustic 
environment 
5 Internal aesthetic appearance for the enjoyment 
of future occupiers 
6 Parking allocation for future users 
User friendly criteria in the design (various 
7 facilities, ease of movement within the building 
etc. ) 
8 Security and safety aspect in the design i. e. 
clear escape route 
Mean Score 
Economic Sustainability - improving the prospect of financial gain and 
cost effectiveness for the project and the future business 
C1 - Proritability Column A Column B 
Seek opportunities to improve overall financial (Target (Achievement 
gain from the project score) %) 
Producing design(s) that can attract more 
I investors / buyers i. e. high quality, timeless 
architecture etc. 
2 Potential risks associated with the design 
Mean Score 
268 
Appendix H: A Sample of Section 3.0 of the ASVM Tool 4: Final Sketch Design Stage 
C2 - Cost EMciency Column A Column B 
Plan activities that would promote cost (Target (Achievement 
efficiencyfor the project score) %) 
Preparing an estimation of the design 'whole 
life cost' 
2 Preparing project cost for the selected design 
Preparing the design within the limit set by the 
3 project boundaries (time, cost, space and 
resources) 
Mean Score 
C3 - Image Column A Column B 
Seek opportunities to enhance the project and (Target (Achievement 
client's image score) %) 
Creating good image for the project through 
1 media by focusing on the special features in 
design i. e. energy-efficient building etc. 
Ensuring the client's project design is 
2 corresponding to the new style, technology and 
expectation 
3 Producing a design that has the potential to 
achieve awards for excellence 
Mean Score 
269 
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Appendix 1: A Sample of Section B of the Verification Study Document 
APPENDIX 1: A SAMPLE OF SECTION B OF THE VERIFICATION STUDY 
DOCUMENT 
SECTION B 
(Please complete the questions below) 
1. With reference to your recent VM workshop, how would you describe the 
client's interest towards sustainability (environmental protection, social well 
beings and economic benefits)? 
a. Express interest for all three aspects 
b. Express interest for two aspects only 
[Select which two] Fý Environment Social Fý Economic 
C. Express interest for one aspect only 
[Select which one] 17 Environment Social 17 Economic 
d. No interest at all 
2. By making clients' needs of sustainability explicit prior to the workshop (as 
exercised in the ASVM tool), do you agree that ...... 
I- strongly disagree, 2- disagree, 3- neither agree or disagree, 4- agree, 5- strongly agree 
12341; 
a) This could promote better inclusion of 
sustainabilitY agenda and thinking in the VM 
practices 
_ 
b) This would not disrupt the flow of VM process 
c) This would raise awareness of sustainability 
among the VM participants 
d) This would demonstrate the client's commitment 
on sustainability 
270 
Appendix I: A Sample of Section B of the Verification Study Document 
3. If VM is shown as a technique capable of fulfilling the client's expectation and 
demand on sustainability-related issues, as demonstrated in Section 4.2, Diagram 
2 (see Appendix D), do you agree that..... 
I- strongly disagree, 2- disagree, 3- neither agree or disagree, 4- agree, 5- strongly agree 
12345 
a) This would boost the position of VM as a value 
enhancement technique 
b) This would attract more interest in sustainability 
within VM practices in the future 
c) This would bring competitive advantage to the 
services offered by VM practices 
d) This would attract a client's interest and 
confidence in VM services in the future 
4. Would you consider using this tool in your future workshops? 
Yes No I ýj Unsure 
5. In your opinion, would there be any problem arising from using this tool in your 
VM workshop? 
Yes No I ý] Unsure 
If yes, what are they? 
6. Could you suggest on how this tool can be improved and put to further use in the 
future? 
7. Can you suggest of another way to improve the consideration on sustainability 
within VM practices? 
8. Please add any additional comments? 
271 
